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:54) PROCESSOR AND INFORMATION STORAGE DEVICE AND INFORMATION STORAGE 

'57)Abstract: 

PROBLEM TO BE SOLVED: To provide a processor capable of easily 
grasping the history of processing, and an information storage device 
and method capable of easily storing the history of such processing. 
SOLUTION: This processor is provided with a processor main body 101 
equipped with a plurality of processing parts for executing prescribed 
Drocessing to an object W to be processed and a carrying device for 
carrying the object to be processed between each processing part, a 
First control part 103 for controlling the whole processor including the 
carrying device, a second control part 104 for controlling the plurality of 
Drocessing parts, and an information storing part 106 for fetching a 
signal to be transferred between the first control part 103 and the 
second control part 104, and storing the information. 
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shows the word which can not be translated. 
J.In the drawings, any words are not translated. 



DLAIMS 

;Claim(s)] 

"Claim 1] The processor characterized by providing the information storage section which incorporates the body 
)f a processor which carries out predetermined processing to a processed object, the controlling mechanism 
vhich controls the body of a processor, and the signal outputted from said controlling mechanism, and 
jccumulates the information. 

"Claim 2] It is the processor according to claim 1 which said controlling mechanism has the 1st control section 
ind 2nd control section which perform control which is different to said body of a processor, respectively, and is 
characterized by said information storage section incorporating at least one of the signal from said 1st control 
section, the signal from said 2nd control section, and the signals that are delivered and received between said 
1st control section and 2nd control section. 

Claim 3] The processor characterized by providing the information storage section which incorporates the signal 
lelivered and received between the body of a processor which carries out predetermined processing to a 
)rocessed object, the controlling mechanism which has the 1st control section and 2nd control section which 
jontrol the body of a processor, and the 1st control section of said controlling mechanism and the 2nd control 
jection, and accumulates the information. 

Claim 4] It is the processor according to claim 3 characterized by for said body of a processor having the 
idditional detecting element which detects the information to which transfer is not carried out between said 1st 
jontrol section and 2nd control section, and for said information storage section incorporating the signal from 
:aid additional detecting element, and accumulating the information. 

Claim 5] The body of a processor equipped with the transport device which conveys a processed object 
»etween two or more processing sections which carry out predetermined processing to a processed object, and 
jach processing section, The processor characterized by providing the information storage section which 
icorporates the signal delivered and received between the 1st control section which controls the whole 
jrocessor containing said transport device, the 2nd control section which controls said two or more processing 
:ections, and said 1st control section and 2nd control section, and accumulates the information. 
Claim 6] It is the processor according to claim 4 characterized by for said body of a processor having the 
idditional detecting element which detects the information to which transfer is not carried out between said 1st 
:ontrol section and 2nd control section in said processing section, and for said information storage section 
icorporating the signal from said additional detecting element, and accumulating the information. 
Claim 7] The processor according to claim 5 or 6 with which said information from the 1st control section and 
iformation from said information storage section are characterized by providing further the information 
recessing section which is inputted and analyzes inputted information. 

Claim 8] Said information storage section is a processor given in any 1 term of claim 5 to claim 7 characterized 
<y accumulating at least one sort in measurement information, alarm information, the performance information in 
aid processing section, and the processed object conveyance information by said transport device. 
Claim 9] The information-storage equipment characterized by to provide the information-storage section which 
5 information-storage equipment which accumulates information in the processor which consists of a body of a 
rocessor which carries out predetermined processing to a processed object, and a controlling mechanism which 
ontrols the body of a processor, and accumulates information, and a signal supply means take out the signal 
utputted from said controlling mechanism, and supply said information-storage section. 

Claim 10] It is information storage equipment according to claim 9 which said controlling mechanism has the 1st 
ontrol section and 2nd control section which perform control which is different to said body of a processor, 
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-e^spectively, and is characterized^^^aid information storage section incorpo^^g and accumulating at least 
one of the signal from said 1st control section, the signal from said 2nd control section, and the signals that are 
delivered" and received between said 1st control section and 2nd control section. 

]Claim 1 1] It is information storage equipment which accumulates information in the processor which consists of 
a body of a processor which carries out predetermined processing to a processed object, and a controlling 
-nechanism which has the 1st control section and 2nd control section which control the body of a processor, 
information storage equipment characterized by providing a signal supply means to take out the signal delivered 
and received between the information storage section which accumulates information, and the 1st control 
section of said controlling mechanism and the 2nd control section, and to supply said information storage 
section. 

;Claim 12] Information storage equipment according to claim 1 1 characterized by providing further the additional 
detecting element which detects the information to which transfer is not carried out between said 1st control 
section and 2nd control section, and an additional detecting-signal supply means to supply the detecting signal 
Df said additional detecting element to said information storage section. 

^Claim 13] The body of a processor equipped with the transport device which conveys a processed object 
Detween two or more processing sections which carry out predetermined processing to a processed object, and 
sach processing section, The information storage section which is information storage equipment which 
accumulates information in the processor which consists of the 1st control section which controls the whole 
processor containing said transport device, and the 2nd control section which controls said two or more 
Drocessing sections, and accumulates information, Information storage equipment characterized by providing a 
signal supply means to take out the signal delivered and received between said 1st control section and 2nd 
control section, and to supply said information storage section. 

[Claim 14] Information storage equipment according to claim 13 characterized by providing the additional 
detecting element which detects the information to which transfer is not carried out between said 1st control 
section and 2nd control section in said processing section, and an additional detecting-signal supply means to 
supply the detecting signal of said additional detecting element to said information storage section. 
[Claim 15] Said information storage section is information storage equipment according to claim 13 or 14 
characterized by accumulating at least one sort in measurement information, alarm. information, the performance 
information in said processing section, and the processed object conveyance information by said transport 
device. 

[Claim 16] The information storage approach which is the information storage approach which accumulates 
information in the processor which consists of a body of a processor which carries out predetermined 
processing to a processed object, and a controlling mechanism which controls the body of a processor, and is 
characterized by taking out the signal outputted from said controlling mechanism, and accumulating the 
information. 

[Claim 17] Said controlling mechanism is the information storage approach according to claim 16 characterized 
by accumulating at least one of the signals which have the 1st control section and 2nd control section which 
perform control which is different to said body of a processor, respectively, and are delivered and received 
between the signal from said 1st control section, the signal from said 2nd control section, and said 1st control 
section and 2nd control section. 

[Claim 18] The information storage approach which is the information storage approach which accumulates 
information in the processor which consists of a body of a processor which carries out predetermined 
processing to a processed object, and a controlling mechanism which has the 1st control section and 2nd 
control section which control the body of a processor, and is characterized by taking out the signal delivered and 
received between the 1st control section of said controlling mechanism, and the 2nd control section, and 
accumulating the information. 

[Claim 19] The information storage approach according to claim 18 characterized by detecting the information to 
y/vhich transfer is not carried out between said 1st control section and 2nd control section, and accumulating the 
information. 

[Claim 20] The body of a processor equipped with the transport device which conveys a processed object 
3etween two or more processing sections which carry out predetermined processing to a processed object, and 
3ach processing section. It is the information storage approach which accumulates information in the processor 
A^hich consists of the 1st control section which controls the whole processor containing said transport device, 
and the 2nd control section which controls said two or more processing sections. The information storage 
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[ppTroach characterized by taking 



'he signal delivered and received betwe 




laid 1st control section and 2nd 



;ontrol section, and accumulating the information. 

Claim 21] The information storage approach according to claim 20 characterized by detecting the information 1 
^hich transfer is not carried out between said 1 st control section and 2nd control section in said processing 
:ectian; and accumulating the information. 

Claim 22] The ejection of said signal is every lot of every processed substrate and a processed substrate, and 
he information storage approach given in any 1 term of claim 16 to claim 21 characterized by being either for 
jvery'processing. 



Translation done.] 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 

:oooi] 

iField of the Invention] This invention relates to the processor which contains the 1st control section and 2nd 
control section in control of the body of a processor, the information storage equipment used for it, and the 
nformation storage approach in detail about the processor which performs predetermined processing to a 
)rocessed object. 
:0002] 

'Description of the Prior Art] In manufacture of a semiconductor device, various processes, such as a 
)hotolithography process for forming a pattern and an etching process which etches the predetermined film 
jccording to the pattern, are used for the membrane formation process which forms the predetermined film on 
:he semi-conductor wafer as a processed substrate, and the predetermined film, and processors, such as 
nembrane formation equipment, a resist spreading developer, and an etching system, are used for every 
)rocessing of these processes. 

0003] It explains taking the case of the resist spreading developer which performs a photolithography process 
jmong these processors. In such a photolithography process, after performing hydrophobing processing with an 
idhesion process unit first and cooling in a cooling unit to the semi-conductor wafer by which washing 
)rocessing was carried out. spreading formation of the photoresist film is carried out in a resist spreading unit. 
Vfter performing prebaking processing in the hot plate unit which heat-treats to the semi-conductor wafer with 
vhich this photoresist film was formed, it cools in a cooling unit and a predetermined pattern is exposed with an 
iligner. Then, after performing postexposure BEKU processing in a hot plate unit to the semi-conductor wafer 
ifter exposure, it cools in a cooling unit, a developer is applied in a development unit, and an exposure pattern is 
leveloped. And finally, postbake processing is performed in a hot plate unit, and the heat conversion for 
nacromolecule-izing and the adhesion of a semi-conductor wafer and a pattern are strengthened. An above- 
nentioned resist spreading developer collects in one two or more processing units which perform the process 
ixcept exposure processing among such a series of down stream processing, and perform each processing, is 
jonstituted, and has the transport device in which the carrying-in appearance of a wafer is possible to each 
all ] of these units. 

0004] Control of such a resist spreading developer is performed by the 1st control section which performs the 
ecipe of processing, management of a transport device, the communication link with a host computer, etc., and 
he 2nd control section which controls each processing in each processing unit by the command from the 1st 
control section. 

0005] In the above device control, the 1st control section outputs information required for processing of each 
irocessing unit to the 2nd control section, by the 2nd control section, the element of each processing unit is 
;ontrolled by the information from a sensor required for control, and information from the 1st control section, 
tnd the control information in that case is transmitted to a host computer from the 1st control section. 
0006] 

Problem(s) to be Solved by the Invention] By the way, although information required for control has gathered, 
nd the information after control is also managed in the above control Recently, point to much more highly 
•recise-ization of control of each processing, and a more prompt action of an equipment trouble etc. is desired, 
'herefore. for measurement data, such as not only the information after being controlled but temperature in 
ctual processing, alarm data, the data of a drive system, etc. to come to hand, and to grasp the hysteresis of 
recessing in a detail is desired. 
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0607] However, in order to grasp^icn hysteresis in the conventional processCr it is necessary to prepare a 
netering device etc. for every data which are going to grasp hysteresis, and complicated. Moreover, the 
)rocessirfg elennent which should grasp hysteresis is immense and it is very unreal to attach such a metering 
levice etc. for every processing element of these. 

000&] This invention is made in view of this situation, and it aims at offering the processor which can grasp the 
lysteresis of processing easily, the information storage equipment which can accumulate the hysteresis of such 
irocessing easily, and the information storage approach. 
00091 

Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the 1 st viewpoint 
»f this invention, the processor characterized by providing the information storage section which incorporates 
he body of a processor which carries out predetermined proceissing to a processed object, the controlling 
lechanism which controls the body of a processor, and the signal outputted from said controlling mechanism, 
nd accumulates the information is offered. 

0010] The 2nd viewpoint of this invention offers the processor characterized by providing the information 
torage section which incorporates the signal delivered and received between the body of a processor which 
arries out predetermined processing to a processed object, the controlling mechanism which has the 1st 
ontroi section and 2nd control section which control the body of a processor, and the 1st control section of 
aid controlling mechanism and the 2nd control section, and accumulates the information. 

0011] The body of a processor equipped with the transport device which conveys a processed object in the 3rd 
iewpoint of this invention between two or more processing sections which carry out predetermined processing 
o a processed object, and each processing section, The processor characterized by providing the information 
torage section which incorporates the signal delivered and received between the 1st control section which 
ontrols the whole processor containing said transport device, the 2nd control section which controls said two 
r more processing sections, and said 1st control section and 2nd control section, and accumulates the 
iformation is offered. 

3012] It is information-storage equipment which accumulates information in the processor which consists of a 
ontrolling mechanism which controls the body of a processor which carries out predetermined processing to a 
rocessed object, and the body of a processor by the 4th viewpoint of this invention, and the information- 
torage equipment characterized by to provide the information-storage section which accumulates information, 
nd a signal supply means take out the signal outputted from said controlling mechanism, and supply said 
iformation-storage section offers. 

D013] The body of a processor which carries out predetermined processing to a processed object in the 5th 
iewpoint of this invention, The information storage section which is information storage equipment which 
ccumulates information in the processor which consists of a controlling mechanism which has the 1st control 
ection and 2nd control section which control the body of a processor, and accumulates information, The 
iformation storage equipment characterized by providing a signal supply means to take out the signal delivered 
nd received between the 1st control section of said controlling mechanism and the 2nd control section, and to 
upply said information storage section is offered. 

)014] The body of a processor equipped with the transport device which conveys a processed object in the 6th 
iewpoint of this invention between two or more processing sections which carry out predetermined processing 
D a processed object, and each processing section, The information storage section which is information 
torage equipment which accumulates information in the processor which consists of the 1st control section 
hich controls the whole processor containing said transport device, and the 2nd control section which controls 
aid two or more processing sections, and accumulates information, The information storage equipment 
haracterized by providing a signal supply means to take out the signal delivered and received between said 1st 
ontroi section and 2nd control section, and to supply said information storage section is offered. 
)015] It is the information storage approach which accumulates information in the processor which consists of 
controlling mechanism which controls the body of a processor which carries out predetermined processing to a 
"ocessed object, and the body of a processor by the 7th viewpoint of this invention, and the information 
■orage approach characterized by taking out the signal outputted from said controlling mechanism, and 
^cumulating the information is offered. 

)016] It is the information-storage approach which accumulates information in the processor which consists of 
controlling mechanism which has the 1st control section and 2nd control section which control the body of a 
-ocessor which carries out predetermined processing to a processed object, and the body of a processor by 
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th^ 8th viewpoint of this invention^md the information-storage approach cha^cterized by to take out the signal 
delivered and received between the 1st control section of said controlling mechanism and the 2nd control 
section, ^nd to accumulate the information offers. 

[0017] The body of a processor equipped with the transport device which conveys a processed object in the 9th 
viewpoint of this invention between two or more processing sections which carry out predetermined processing 
to a proeessed object, and each processing section, It is the information storage approach which accumulates 
information in the processor which consists of the 1st control section which controls the whole processor 
containing said transport device, and the 2nd control section which controls said two or more processing 
sections. The information storage approach characterized by taking out the signal delivered and received 
oetween said 1st control section and 2nd control section, and accumulating the information is offered. 
[0018] In order to solve the above-mentioned technical problem, as a result of repeating examination, taking out 
the signal outputted from a controlling mechanism, and by taking out the signal especially delivered and received 
Detween the 1st control section and the 2nd control section, without using a special measuring instrument, it 
nits on an idea of this inventions for information required for grasp of the hysteresis of processing to be able to 
3ome to hand easily, and they came to complete this invention. That is, since the signal outputted from a 
controlling mechanism and especially the information that are delivered and received between the 1st control 
section and the 2nd control section include information required in order to grasp the hysteresis of processing, 
such as detection information for processing, they can grasp the hysteresis of processing very easily by taking 
this out and making it accumulate in the information storage section, without using a special measuring 
nstrument at all. 

[001 9] In controlling the body of a processor equipped with the transport device which conveys a processed 
Dbject between two or more processing sections which carry out predetermined processing to a processed 
Dbject, and each processing section as shown in the 3rd viewpoint of the above as a more concrete example The 
1st control section which controls the whole processor containing a transport device, and the 2nd control 
section which controls two or more processing sections are used. The case where the signal delivered and 
-eceived between the 1 st control section and the 2nd control section is accumulated in the information storage 
section is mentioned. In this case Since the 2nd control section outputs the detection information on each 
processing section to the 1st control section, the hysteresis of the processing in the processing section of 
operation can be easily grasped by incorporating the signal delivered and received among these. 
[0020] In this case, it is desirable to have the additional detecting element which detects the information to 
/vhich transfer is not carried out between the 1st control section and the 2nd control section, and for the 
nformation storage section to incorporate the signal from this additional detecting element, and to make it 
accumulate. For example, since this signal is not delivered and received between the 1 st control section and the 
Znd control section when a driving signal is given to driving members, such as a bulb, from the 2nd control 
section From the signal delivered and received between the 1st control section and the 2nd control section, 
although this information cannot be taken out, by detecting such information by the additional detecting element, 
and making it accumulate in the information storage section, it is more highly precise and can perform grasp of 
:he hysteresis of processing. 
:0021] 

^Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with 
•eference to an accompanying drawing. Drawing 1 - drawing 4 show the whole resist spreading developer 
configuration concerning 1 operation gestalt of this invention, and get down, and, for drawing 1 , an outline 
perspective view and drawing 2 are [ an outline front view and drawing 4 of an outline top view and drawing 3 ] 
outline side elevations. 

'0022] This resist spreading developer 100 controlled the body 101 of equipment, and the body 101 of 
equipment, and is equipped with the control and the data accumulation section 102 which accumulates 
nformation. By the wafer cassette CR, per two or more sheets, for example, 25 sheets, the body 101 of 
equipment takes out the processed substrate (it is only described as a "wafer" below) W, for example, a semi- 
conductor wafer, from carrying in or a substrate processor to a substrate processor, or from the exterior it The 
cassette station 10 for carrying in and taking out Wafer W to the wafer cassette CR, The processing station 12 
vhich comes to carry out multistage arrangement of the various processing units of single wafer processing 
vhich performs one predetermined processing at a time to Wafer W in a spreading development process in a 
)redetermined location. It has the configuration which connected to one the interface section 14 for delivering 
Vafer W between the aligners (not shown) which adjoin this processing station 12 and are formed. In addition. 
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odntrol and the data accumulation^Ktion 102 are established in the lower pa^^f the cassette station 10. 
[0023] The cassette station 10 is movable to a display 16, the cassette installation base 20. the direction of X 
and the direction of Y, and a Z direction, is constituted by the wafer conveyance device 22 in which it has 
oivotable arm 22a for wafer conveyance in the direction of theta, and can lay two or more four wafer cassettes 
CR cm the cassette installation base 20. for example. 

'0024] The 1st processing unit group G1 and the 2nd processing unit group G2 which have arranged to 
Tiultistage the liquid processing unit which the processing station 12 puts Wafer W on a spin chuck within Cup 
3P, and performs predetermined processing. It consists of 3rd processing unit group G3 and the 4th processing 
jnit group G4 which allotted the heat treatment unit which puts Wafer W on the installation base SP, and 
oerforms predetermined processing to multistage, and a main wafer conveyance device 24 of a perpendicular 
conveyance mold. 

]0025] The main wafer conveyance device 24 has equipped the wafer transport device 90 free [ rise and fall in 
the vertical direction (Z direction) ] inside the tubed base material 91. as shown in drawing 4 . The tubed base 
naterial 91 has become pivotable with the rotation driving force of a motor (not shown), and its wafer transport 
device 90 is also pivotable in one in connection with it. 

10026] The wafer transport device 90 is equipped with two or more attachment components (pincette) 93 which 
Dan move to the cross direction of the conveyance pedestal 92 freely, and realizes delivery of the wafer W 
between each processing unit by these attachment components 93. 

;0027] By the 1st. processing unit group G1, the resist spreading unit (COT) which carries out spreading 
■ormation of the resist film on a wafer front face with a spin coat method as a liquid processing unit, and the 
development unit (DEV) which develops the circuit pattern after exposure have put on two steps. The resist 
spreading unit (COT) and the development unit (DEV) have also put the 2nd processing unit group G2 on two 
steps. 

[0028] By 3rd processing unit group G3 and the 4th processing unit group G4 As a thermal processing unit, for 
example, the cooling unit which cools Wafer W to predetermined temperature (COL), The adhesion unit which 
:5arries out hydrophobing processing of this before applying a photoresist to Wafer W (AD), The extension unit 
:EXT) for delivering Wafer W between the alignment unit (ALIM) for justifying Wafer W and each station, the hot 
Diate unit (H.P.) which heat-treats Wafer W at predetermined temperature have put on eight steps. 
0029] The pickup cassette CR of portability is arranged in the forward surface part of the interface section 14. 
:he circumference aligner 28 is arranged at the tooth-back section, and the wafer conveyance device 26 is 
•ormed in the center section. It has arm 26a for wafer conveyance, and this arm 26a for wafer conveyance 
noves to the direction of X, and a Z direction, and that of this wafer conveyance device 26 is accessible to 
Dassette CR and the circumference aligner 28. Moreover, this arm 26a for wafer conveyance is pivotable in the 
direction of theta, and an adjoining aligner side carries out wafer delivery, and it can also access now the 
extension unit (EXT) belonging to the multistage unit of the 4th processing unit group G4 by the side of the 
processing station 12 also on a base (not shown). 

;0030] Next, with reference to drawing 5 , control and the data accumulation section 102 are explained. Drawing 
5 is the block diagram showing the configuration of control and the data accumulation section 102. This control 
md data accumulation section 102 have the control box 105 which consists of the 1st controller 103 and the 
>nd controller 104, and the data accumulation box 106 which incorporates and accumulates the signal delivered 
md received between the 1st controller 103 and the 2nd controller 104. 

;0031] The 1st controller 103 in a control box 105 controls the body of processor 101 whole, and mainly 
performs recipe management management of wafer conveyance, and management of the display screen. 
»4oreover, the 1st controller 103 is connected to the host computer 116, and the communication link with a host 
computer 1 1 6 is also performed. And based on the data about these, a command is given to the 2nd controller 
104. 

;0032] The 2nd controller 104 in a control box 105 controls each processing unit of the body 101 of equipment, 
ind is connected with the sensor, the driving member, etc. through two or more I/O boards. Measurement data, 
;uch as temperature and humidity, alarm data, detection data, etc. are outputted to the 1st controller 103, and 
elements, such as a drive system of each processing unit, are controlled based on a command, sensor 
nformation, etc. on the 1st controller 103. 

0033] The signal line 108 connected to the signal line 107 connected to the 1st controller 103 and the 2nd 
jontroller 104 is connected to HUB 109, and this HUB109 and data accumulation box 106 are connected with the 
:ignal line 110. Therefore, a part of signal [ at least ] delivered and received by the 1st controller 103 and the 
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ZntI controller 104 can be incorpo^l^ and accumulated to the data accumul^^ box 106 through HUB109. 
ncorporation of the signal in this case is performed every 2 seconds. 

;0034] Moreover, two or more additional sensors (additional detecting element) 111 for detecting the driving 
signal given to driving members, such as the signal which is not delivered and received by the 1st controller 103 
and the 2nd controller 104, for example, a bulb etc., are formed, and these additional sensors 1 1 1 are connected 
:o the data accumulation box 106 through the signal line 112. Therefore, the information on this additional sensor 
111 can be incorporated and accumulated to the data accumulation box 106. Incorporation of the signal in this 
;ase "can be performed at intervals of 2 or less seconds. 

'0035] The 1st controller 103 is connected to HUB1 14 through a signal line 113, it connects with the host 
computer 116 through the signal line 115, and HUB1 14 transmits the information on the 1st controller 103 to a 
lost computer 1 16. Moreover, the signal line 1 17 prolonged from the data accumulation box 106 is connected to 
HUB1 14, and the are recording information on the data accumulation box 106 is also transmitted to a host 
:omputer 116 through HUB114. Therefore, it is possible to process information in the information frpm the 1st 
;ontroller 103 and the information from the data accumulation box 106, and to analyze data with a host 
:omputer 116. 

0036] The body interface 121 of equipment which adopts the signal delivered and received by the 1st controller 
03 and the 2nd controller 104 as the data accumulation box 106 is shown in drawing 6 , The body agent 122 of 
jquipment who processes the signal, and the additional sensor interface 123 which takes in the information from 
he additional sensor 111, With the are recording data manager 125 who delivers and receives data between the 
idditional sensor agent 124 who processes the signal, and the body agent 122 of equipment and the additional 
ensor agent 124, and performs processing and are recording of the further data It has the database 
lanagement software 1 26, the database storage section 1 27 which memorizes the database for data 
ccumulation, and the are recording data storage section 1 28 which memorizes are recording data. 
0037] Thus, in the resist spreading developer 100 constituted, it takes out one wafer W before processing at a 
ime according to the wafer conveyance device 22 from the wafer cassette CR, and carries in to an alignment 
nit (AUM). Subsequently, the wafer W positioned here is taken out according to the main wafer conveyance 
evice 24, it carries in to an adhesion unit (AD), and adhesion processing is performed. Wafer W is taken out 
ccording to the main wafer conveyance device 24 after termination of this adhesion processing, and it conveys 

0 a cooling unit (COL), and cools here. Subsequently, Wafer W is conveyed to a resist spreading unit (COT), and 
ssist spreading is performed, and further, prebaking processing is performed in a hot plate unit (H.P.), and it 
onveys in the interface section 14 through extension cooling (EXTCOL), and conveys to the aligner which 
djoins from there. Furthermore, the wafer W with which exposure processing was made with the aligner is 
onveyed to the processing station 12 through the interface section 14 and an extension unit (EXT) according to 
ne wafer conveyance device 26. At the processing station 12. after performing postbake processing and cooling 

1 a cooling unit (COL) in the hot plate unit (H.P.) after conveying Wafer W to a hot plate unit (H.P.) according to 
ie main wafer conveyance device 24, performing postexposure processing, conveying to a development unit 
DEV) further and performing a development, it conveys to the cassette station 10 through an extension unit 
EXT). The wafer conveyance device 22 contains the wafer W with which predetermined processing was made as 
lentioned above to the wafer cassette CR. 

)038] Such a series of processings are controlled by the control box 105 of control and the data accumulation 
sction 102 as mentioned above. And a part of signal [ at least ] delivered and received between the 1st 
ontroller 103 of a control box 105 and the 2nd controller 104 is incorporated and accumulated through HUB109 
D the data accumulation box 106 every 2 seconds. At this time, this signal is not involved HUB109, but is 
rocessed by the body agent 122 of equipment, and the are recording data manager 125 through the body 
iterface 121 of equipment, and is accumulated in the are recording data storage section 128. 
)039] On the other hand, the information from the additional sensor 1 1 1 is incorporated and accumulated in the 
/cle of 2 or less seconds to the data accumulation box 106. At this time, this signal is processed by the 
dditional sensor agent 124 and the are recording data manager 125 through the additional sensor interface 123, 
id is similarly accumulated in the are recording data storage section 1 28. 

)040] The data stored in the database and the are recording data storage section 128 for the data 
^cumulation accumulated in the database storage section 127 are processed by the predetermined database 
anagement software 126, and are outputted to a host computer 116 through HUB114. 

1041] Among such are recording data, since measurement data, such as temperature and humidity, are the 
sriod need throughout processing, they are continuously stored for every fixed cycle. Moreover, except it, it is 
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accumulated by every wafer, ever^l^, and either for every processing, and is^Kumulated serially. For this 
•eason, the hysteresis of processing can be grasped from the data stored in the data accumulation box 106. As 
liming of xiata accumulation, are recording can also be started from the time of Wafer W being carried in to a 
processing unit, and are recording can also be started after processing of a processing unit is started. Moreover, 
data can be stored only once in the case of initiation of a lot, or completion, and data can also be similarly 
stored only once also about Wafer W in the case of initiation (ejection from a carrying-in side cassette) of 
processing, or completion (delivery to a taking-out side cassette). 

;0042] As data which are sampled by the data accumulation box 106 and stored in it. the following five things are 
llustrated as an example of representation. 

'1) Data (5) wafer conveyance of drive systems, such as a dispensing data (4) cylinder of the processing liquid in 
iquid processing units, such as a data (3) spreading processing unit (COT) of the alarm emitted when a trouble 
arises during measurement data (2) processing of temperature, humidity, an atmospheric pressure, etc., and 
processing information on a processing unit [0043] Among more than, about the measurement data of (1), it is 
controlled by the 2nd controller 104, and since it is outputted to the 1st controller 103 from the 2nd controller 
104, it is usually accumulated in the data accumulation box 106 through HUB109 between the 1st controller 103 
and the 2nd controller 104, However, in the case of the measurement data which are not used for the usual 
control, the additional sensor 1 1 1 can detect, and it can be made to accumulate in the data accumulation box 
106 directly. 

0044] About the alarm data of (2), since it is usually emitted in each processing unit, the 2nd controller 104 
eceives an alarm and it is outputted to the 1st controller 103 from the 2nd controller 104. Therefore, this data 
can be incorporated and stored in the data accumulation box 106 through HUB109. By storing this data, very 
Ine hysteresis — when the alarm was emitted and whether the alarm was emitted while carrying out what kind 
)f processing where of which processing unit — can be grasped. 

0045] In case the regurgitation of the processing liquid from a nozzle 131 is controlled by closing motion of the 
lir operation bulb 133 through piping 132 about the dispensing data of (3) to be shown in drawing 7 Although an 
DN/OFF signal is outputted to the solenoid valve 134 for opening and closing the air operation bulb 133 through 
:he I/O board 130 from the 2nd controller 104 The additional sensor 111 can be connected to the control line 
135, the additional sensor 1 1 1 can detect the above-mentioned ON/OFF signal, and the data can be stored up 
n the data accumulation box 106. They can deliver and receive such data between the 1st controller 103 and 
he 2nd controller 104, and although such data are stored up in the immediate-data are recording box 106 from 
:he additional sensor 1 1 1 in this way since they are not usually delivered and received between the 1st 
controller 103 and the 2nd controller 104, they can be made to store them in the data accumulation box 106 
hrough HUB 109 in that case. By storing such data, it can grasp [ all ] at which time of day the air operation bulb 
33 opened, or whether it closed, for example, the data and actual dispensing data can be associated and 
lysteresis can also be grasped. 

0046] The pneumatic cylinder used for rise and fall of a wafer etc. as a typical thing of the drive system of (4) 
:an be mentioned. The control in that case As shown in drawing 8 Output a control signal from the 2nd 
jontroller 104 through the I/O board 140 to either the 1st solenoid valve (SOLI) 144 and the 2nd solenoid valve 
SOL2) 145, and migration of piston 141a of a pneumatic cylinder 141 is made to start. The detecting signal of 
sitherthe 1st position sensor (sensor 1) 142 and the 2nd position sensor (sensor 2) 143 is outputted to the 2nd 
;ontroller 104 through the I/O board 140. It is carried out by stopping migration of piston 141a of a pneumatic 
jylinder 141 based on the signal. In this case, the additional sensor 1 1 1 can be connected to the signal line 
46,147 of the 1st and 2nd position sensors 142,143, and the control line 148,149 of the 1st and 2nd solenoid 
'alves 144,145, respectively, the additional sensor 111 can detect the detecting signal of the 1st and 2nd 
»osition sensors 142,143, and the keying signal of the 1st and 2nd solenoid valves 144,145, and that data can be 
:tored up in the data accumulation box 106. Dispersion in the timing of operation for every pneumatic cylinder 
\fh\ch has grasped the hysteresis of the timing of a pneumatic cylinder 141 of operation by this, for example, has 
lot been grasped until now etc. can be grasped. Therefore, fine tuning of timing of operation etc. is attained. 
0047] The data actually stored grasp serially the closing motion timing of the 1st and 2nd solenoid valves 
44,145, and the ON/OFF timing of the 1st and 2nd position sensors 142.143, as shown in drawing 9 . That is, if 
he 1st solenoid valve (SOLI) 144 is first made open, when the rise of piston 141a will be started and the 1st 
position sensor (sensor 1) 142 will operate (ON), the rise of piston 141a stops. Next, if close and the 2nd 
olenoid valve (S0L2) 145 are made open, descent of piston 141a is started, and when the 2nd position sensor 
sensor 2) 143 operates (ON), descent of piston 141a will suspend the 1st solenoid valve (SOLI) 144. 
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.0848] Such data can be delivere^lfe received between the 1st controller l^feid the 2nd controller 104. and 
ilthough it is made to accumulate in the immediate-data are recording box 1 06 from the additional sensor 1 1 1 in 
:his way since the data of such a drive system are not usually delivered and received between the 1st controller 
103 and the 2nd controller 104. either, it can be made to accumulate in the data accumulation box 106 through 
HUBI09 in that case. 

'0049] About wafer conveyance of (5), and the processing information on a processing unit, since the 
nanagement information of wafer conveyance of the 1st controller 103, the receipts-and-payments information 
)n each processing unit in the 2nd controller 104. and the processing information on each processing unit are 
delivered and received among these, this data is taken out through HUB109 and it accumulates in the data 
jccumulation box 106. As wafer conveyance information to accumulate, there is information, such as carrying-in 
nitiation of the wafer to each processing unit and each taking-out termination. Moreover, as processing 
nformation on each processing unit to accumulate, there is information, such as initiation of the processing in 
iach processing unit and termination, 

'0050] Thus, since the signal delivered and received between the 1st controller 103 and the 2nd controller 104 is 
.aken out via HUB109 to predetermined timing and it accumulates in the data accumulation box 106, data 
equired for grasp of the hysteresis of processing can come to hand easily, without being able to store data 
lutomatically in the case of processing, and using a special instrumentation for it. That is, since the data 
lelivered and received between the 1st controller 103 and the 2nd controller 104 contain data required in order 
o grasp the hysteresis of processing, such as detection data for processing, and alarm data, processed data, 
vafer conveyance data, they can grasp the hysteresis of processing very easily by taking this out and making it 
iccumulate in the data accumulation box 106. 

0051] And since the data with which transfer is not performed between the 1st controller 103 and the 2nd 
jontroller 104 using the additional sensor 11 1 as mentioned above are detected and it was made to accumulate 
n the data accumulation box 106, the data to store can be made more into Oshi, it is more highly precise and 
.rasp of the hysteresis of processing can be performed. 

0052] In addition, this invention can be variously changed within the limits of the thought of this invention, 
vithout being limited to the above-mentioned operation gestalt. For example, although the data delivered and 
eceived between the 1st controller 103 and the 2nd controller 104 were incorporated and stored in the data 
iccumulation box 106 with the above-mentioned operation gestalt The data from the 1st controller 103 are 
ncorporated. may make it accumulate, and May also incorporate the data from the 2nd controller 104 and The 
lata from the 1st controller 103, It is good even if it incorporates and accumulates two or more of the data from 
he 2nd controller 104, and the data which are delivered and received between the 1st controller 103 and the 
Ind controller 104. Moreover, what is necessary is for two controllers not to necessarily exist, to incorporate the 
;ignal outputted from a controlling mechanism, and just to make it accumulate. Furthermore, although the data 
rom the additional sensor 111 were directly stored in the data accumulation box 106, if all information is 
lelivered and received between the 1st controller 103 and the 2nd controller 104, the additional sensor 111 will 
lot not necessarily have the need. 

0053] Although the above-mentioned operation gestalt showed the case where this invention was applied to a 
esist spreading developer further again, if the thought of this invention is taken into consideration, it is 
ipplicable not only to a resist spreading developer but ail processors. 
0054] 

Effect of the Invention] As explained above, according to this invention, information required for grasp of the 
lysteresis of processing can come to hand easily taking out the signal outputted from a controlling mechanism, 
nd by taking out the signal especially delivered and received between the 1st control section and the 2nd 
ontrol section, without using a special measuring instrument. That is. since the signal outputted from a 
ontrolling mechanism and especially the information that are delivered and received between the 1st control 
ection and the 2nd control section include information required in order to grasp the hysteresis of processing, 
uch as detection information for processing, they can grasp the hysteresis of processing very easily by taking 
his out and making it accumulate in the information storage section, without using a special measuring 
nstrument at all. 

0055] By moreover, ** which the information storage section incorporates the signal from this additional 
letecting element, and accumulates it using the additional detecting element which detects the information to 
/hich transfer is not carried out between the 1st control section and the 2nd control section From the signal 
lelivered and received between the 1st control section and the 2nd control section, the information which 
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in the information storage section, it is rTrore 



sahnot be taken out can be store^lf in the information storage section, it is rTOre highly precise and grasp of 
the hysteresis of processing can be performed 
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I This dqcument has been translated by computer. So the translation may not reflect the original precisely. 
? shows the word which can not be translated. 
J.ln the drawings, any words are not translated. 



rECHNICAL FIELD 

'Field of the Invention] This invention relates to the processor which contains the 1st control section and 2nd 
control section in control of the body of a processor, the information storage equipment used for it, and the 
nformation storage approach in detail about the processor which performs predetermined processing to a 
processed object. 
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^RIOR ART 

'Description of the Prior Art] In manufacture of a semiconductor device, various processes, such as a 
)hotolithography process for forming a pattern and an etching process which etches the predetermined film 
iccording to the pattern, are used for the membrane formation process which forms the predetermined film on 
he semi-conductor wafer as a processed substrate, and the predetermined film, and processors, such as 
nembrane formation equipment, a resist spreading developer, and an etching system, are used for every 
)rocessing of these processes. 

0003] It explains taking the case of the resist spreading developer which performs a photolithography process 
imong these processors. In such a photolithography process, after performing hydrophobing processing with an 
idhesion process unit first and cooling in a cooling unit to the semi-conductor wafer by which washing 
>rocessing was carried out, spreading formation of the photoresist film is carried out in a resist spreading unit. 
\fter performing prebaking processing in the hot plate unit which heat-treats to the semi-conductor wafer with 
vhich this photoresist film was formed, it cools in a cooling unit and a predetermined pattern is exposed with an 
iligner. Then, after performing postexposure BEKU processing in a hot plate unit to the semi-conductor wafer 
ifter exposure, it cools in a cooling unit, a developer is applied in a development unit, and an exposure pattern is 
leveloped. And finally, postbake processing is performed in a hot plate unit, and the heat conversion for 
nacromolecule-izing and the adhesion of a semi-conductor wafer and a pattern are strengthened. An above- 
nentioned resist spreading developer collects in one two or more processing units which perform the process 
ixcept exposure processing among such a series of down stream processing, and perform each processing, is 
:onstituted, and has the transport device in which the carrying-in appearance of a wafer is possible to each 
all ] of these units. 

0004] Control of such a resist spreading developer is performed by the 1st control section which performs the 
ecipe of processing, management of a transport device, the communication link with a host computer, etc., and 
he 2nd control section which controls each processing in each processing unit by the command from the 1st 
jontrol section. 

0005] In the above device control, the 1st control section outputs information required for processing of each 
►recessing unit to the 2nd control section, by the 2nd control section, the element of each processing unit is 
;ontrolled by the information from a sensor required for control, and information from the 1st control section, 
md the control information in that case is transmitted to a host computer from the 1st control section. 
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EFFECT OF THE INVENTION 

Hffect of the Invention] As explained above, according to this invention, information required for grasp of the 
lysteresis of processing can come to hand easily taking out the signal outputted from a controlling mechanism, 
md by taking out the signal especially delivered and received between the 1st control section and the 2nd 
jontrol section, without using a special measuring instrument That is, since the signal outputted from a 
controlling mechanism and especially the information that are delivered and received between the 1st control 
;ection and the 2nd control section include information required in order to grasp the hysteresis of processing. 
;uch as detection information for processing, they can grasp the hysteresis of processing very easily by taking 
his out and making it accumulate in the information storage section, without using a special measuring 
nstrument at all. 

"0055] Moreover, ** which the information storage section incorporates the signal from this additional detecting 
element, and accumulates it using the additional detecting element which detects the information to which 
ransfer is not carried out between the 1 st control section and the 2nd control section. From the signal 
lelivered and received between the 1 st control section and the 2nd control section, the information which 
jannot be taken out can be stored up in the information storage section, it is more highly precise and grasp of 
he hysteresis of processing can be performed. 
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FECHNICAL PROBLEM 

Problem(s) to be Solved by the Invention] By the way, although information required for control has gathered 
and the information after control is also managed in the above control Recently, point to much more highly 
jrecise-ization of control of each processing, and a more prompt action of an equipment trouble etc. is desired. 
Therefore, for measurement data, such as not only the information after being controlled but temperature in 
actual processing, alarm data, the data of a drive system, etc. to come to hand, and to grasp the hysteresis of 
)rocessing in a detail is desired. 

'0007] However, in order to grasp such hysteresis in the conventional processor, it is necessary to prepare a 
netering device etc. for every data which are going to grasp hysteresis, and complicated. Moreover, the 
processing element which should grasp hysteresis is immense and it is very unreal to attach such a metering 
Jevice etc, for every processing element of these. 

0008] This invention is made in view of this situation, and it aims at offering the processor which can grasp the 
lysteresis of processing easily, the information storage equipment which can accumulate the hysteresis of such 
processing easily, and the information storage approach. 
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s/IEANS 

'Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the 1st viewpoint 
jf this invention, the processor characterized by providing the information storage section which incorporates 
:he body of a processor which carries out predetermined processing to a processed object, the controlling 
Tiechanism which controls the body of a processor, and the signal outputted from said controlling mechanism. 
3nd accumulates the information is offered. 

0010] The 2nd viewpoint of this invention offers the processor characterized by providing the information 
storage section which incorporates the signal delivered and received between the body of a processor which 
carries out predetermined processing to a processed object, the controlling mechanism which has the 1 st 
control section and 2nd control section which control the body of a processor, and the 1st control section of 
said controlling mechanism and the 2nd control section, and accumulates the information. 

'001 1] The body of a processor equipped with the transport device which conveys a processed object in the 3rd 
/iewpoint of this invention between two or more processing sections which carry out predetermined processing 
:o a processed object, and each processing section, The processor characterized by providing the information 
storage section which incorporates the signal delivered and received between the 1st control section which 
controls the whole processor containing said transport device, the 2nd control section which controls said two 
)r more processing sections, and said 1st control section and 2nd control section, and accumulates the 
nformation is offered. 

"0012] It is information-storage equipment which accumulates information in the processor which consists of a 
controlling mechanism which controls the body of a processor which carries out predetermined processing to a 
>rocessed object, and the body of a processor by the 4th viewpoint of this invention, and the information- 
storage equipment characterized by to provide the information-storage section which accumulates information, 
and a signal supply means take out the signal outputted from said controlling mechanism, and supply said 
nformation-storage section offers. 

^0013] The body of a processor which carries out predetermined processing to a processed object in the 5th 
viewpoint of this invention, The information storage section which is information storage equipment which 
accumulates information in the processor which consists of a controlling mechanism which has the 1st control 
section and 2nd control section which control the body of a processor, and accumulates information. The 
nformation storage equipment characterized by providing a signal supply means to take out the signal delivered 
and received between the 1st control section of said controlling mechanism and the 2nd control section, and to 
supply said information storage section is offered. 

^0014] The body of a processor equipped with the transport device which conveys a processed object in the 6th 
viewpoint of this invention between two or niore processing sections which carry out predetermined processing 
:o a processed object, and each processing section. The information storage section which is information 
storage equipment w:hich accumulates information in the processor which consists of the 1st control section 
vhich controls the whole processor containing said transport device, and the 2nd control section which controls 
said two or more processing sections, and accumulates information. The information storage equipment 
jharacterized by providing a signal supply means to take out the signal delivered and received between said 1st 
control section and 2nd control section, and to supply said information storage section is offered. 
;0015] It is the information storage approach which accumulates information in the processor which consists of 
I controlling mechanism which controls the body of a processor which carries out predetermined processing to a 
)rocessed object, and the body of a processor by the 7th viewpoint of this invention, and the information 
;torage approach characterized by taking out the signal outputted from said controlling mechanism, and 
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accumulating the information is ofllBd. 
[001 6] It is the information-storage approach which accumulates information in the processor which consists of 
a controlling mechanism which has the 1st control section and 2nd control section which control the body of a 
processor which carries out predetermined processing to a processed object, and the body of a processor by 
the 8th viewpoint of this invention, and the information-storage approach characterized by to take out the signal 
delivered" and received between the 1st control section of said controlling mechanism and the 2nd control 
section, and to accumulate the information offers. 

[0017] The body of a processor equipped with the transport device which conveys a processed object in the 9th 
viewpoint of this invention between two or more processing sections which carry out predetermined processing 
to a processed object, and each processing section, It is the information storage approach which accumulates 
nformation in the processor which consists of the 1st control section which controls the whole processor 
containing said transport device, and the 2nd control section which controls said two or more processing 
sections. The information storage approach characterized by taking out the signal delivered and received 
between said 1st control section and 2nd control section, and accumulating the information is offered. 
'0018] In order to solve the above-mentioned technical problem, as a result of repeating examination, taking out 
the signal outputted from a controlling mechanism, and by taking out the signal especially delivered and received 
between the 1st control section and the 2nd control section, without using a special measuring instrument, it 
lits on an idea of this inventions for information required for grasp of the hysteresis of processing to be able to 
come to hand easily, and they came to complete this invention. That is, since the signal outputted from a 
controlling mechanism and especially the information that are delivered and received between the 1st control 
section and the 2nd control section include information required in order to grasp the hysteresis of processing, 
such as detection information for processing, they can grasp the hysteresis of processing very easily by taking 
:his out and making it accumulate in the information storage section, without using a special measuring 
nstrument at all, 

[0019] In controlling the body of a processor equipped with the transport device which conveys a processed 
Dbject between two or more processing sections which carry out predetermined processing to a processed 
Dbject, and each processing section as shown in the 3rd viewpoint of the above as a more concrete example The 
1st control section which controls the whole processor containing a transport device, and the 2nd control 
section which controls two or more processing sections are used. The case where the signal delivered and 
■eceived between the 1st control section and the 2nd control section is accumulated in the information storage 
section is mentioned. In this case Since the 2nd control section outputs the detection information on each 
processing section to the 1st control section, the hysteresis of the processing in the processing section of 
operation can be easily grasped by incorporating the signal delivered and received among these. 
;0020] In this case, it is desirable to have the additional detecting element which detects the information to 
vhich transfer is not carried out between the 1 st control section and the 2nd control section, and for the 
nformation storage section to incorporate the signal from this additional detecting element, and to make it 
accumulate. For example, since this signal is not delivered and received between the 1st control section and the 
?nd control section when a driving signal is given to driving members, such as a bulb, from the 2nd control 
section From the signal delivered and received between the 1st control section and the 2nd control section, 
although this information cannot be taken out. by detecting such information by the additional detecting element, 
and making it accumulate in the information storage section, it is more highly precise and can perform grasp of 
:he hysteresis of processing. 
0021] 

'Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with 
eference to an accompanying drawing. Drawing 1 - drawing 4 show the whole resist spreading developer 
configuration concerning 1 operation gestalt of this invention, and get down, and, for drawing 1 , an outline 
)erspective view and drawing 2 are [ an outline front view and drawing 4 of an outline top view and drawing 3 ] 
>utline side elevations. 

0022] This resist spreading developer 100 controlled the body 101 of equipment, and the body 101 of 
jquipment, and is equipped with the control and the data accumulation section 102 which accumulates 
nformation. By the wafer cassette CR, per two or more sheets, for example, 25 sheets, the body 101 of 
equipment takes out the processed substrate (it is only described as a "wafer" below) W, for example, a semi- 
conductor wafer, from carrying in or a substrate processor to a substrate processor, or from the exterior it The 
cassette station 1 0 for carrying in and taking out Wafer W to the wafer cassette CR. The processing station 1 2 
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rrangement of the various processing urTrts c 



vhrich comes to carry out multista^^rrangement of the various processing umls of single wafer processing 
vhich performs one predetermined processing at a time to Wafer W in a spreading development process in a 
jredeterrpined location, It has the configuration which connected to one the interface section 14 for delivering 
'Vafer W between the aligners (not shown) which adjoin this processing station 12 and are formed. In addition, 
jontrol and the data accumulation section 102 are established in the lower part of the cassette station 10. 
;0023] The cassette station 1 0 is movable to a display 1 6, the cassette installation base 20, the direction of X 
jnd the direction of Y, and a Z direction, is constituted by the wafer conveyance device 22 in which it has 
)ivotable arm 22a for wafer conveyance in the direction of theta. and can lay two or more four wafer cassettes 
DR on the cassette installation base 20, for example. 

'0024] The 1st processing unit group G1 and the 2nd processing unit group G2 which have arranged to 
nultistage the liquid processing unit which the processing station 12 puts Wafer W on a spin chuck within Cup 
DP, and performs predetermined processing. It consists of 3rd processing unit group G3 and the 4th processing 
jnit group G4 which allotted the heat treatment unit which puts Wafer W on the installation base SP, and 
)erforms predetermined processing to multistage, and a main wafer conveyance device 24 of a perpendicular 
conveyance mold. 

0025] The main wafer conveyance device 24 has equipped the wafer transport device 90 free [ rise and fall in 
:he vertical direction (Z direction) ] inside the tubed base material 91. as shown in drawing 4 . The tubed base 
naterial 91 has become pivotable with the rotation driving force of a motor (not shown), and its wafer transport 
levice 90 is also pivotable in one in connection with it. 

^0026] The wafer transport device 90 is equipped with two or more attachment components (pincette) 93 which 
;an move to the cross direction of the conveyance pedestal 92 freely, and realizes delivery of the wafer W 
)etween each processing unit by these attachment components 93. 

0027] By the 1st processing unit group G1, the resist spreading unit (COT) which carries out spreading 
ormation of the resist film on a wafer front face with a spin coat method as a liquid processing unit, and the 
levelopment unit (DEV) which develops the circuit pattern after exposure have put on two steps. The resist 
ipreading unit (COT) and the development unit (DEV) have also put the 2nd processing unit group G2 on two 
iteps. 

0028] By 3rd processing unit group G3 and the 4th processing unit group G4 As a thermal processing unit, for 
jxample, the cooling unit which cools Wafer W to predetermined temperature (COL), The adhesion unit which 
larries out hydrophobing processing of this before applying a photoresist to Wafer W (AD), The extension unit 
EXT) for delivering Wafer W between the alignment unit (ALIM) for justifying Wafer W and each station, the hot 
>late unit (H.P.) which heat-treats Wafer W at predetermined temperature have put on eight steps. 
0029] The pickup cassette CR of portability is arranged in the forward surface part of the interface section 14, 
he circumference aligner 28 is arranged at the tooth-back section, and the wafer conveyance device 26 is 
ormed in the center section. It has arm 26a for wafer conveyance, and this arm 26a for wafer conveyance 
noves to the direction of X, and a Z direction, and that of this wafer conveyance device 26 is accessible to 
Jassette CR and the circumference aligner 28. Moreover, this arm 26a for wafer conveyance is pivotable in the 
lirection of theta, and an adjoining aligner side carries out wafer delivery, and it can also access now the 
jxtension unit (EXT) belonging to the multistage unit of the 4th processing unit group G4 by the side of the 
trocessing station 1 2 also on a base (not shown). 

0030] Next, with reference to drawing 5 , control and the data accumulation section 102 are explained. Drawin g 
[ is the block diagram showing the configuration of control and the data accumulation section 1 02. This control 
ind data accumulation section 102 have the control box 105 which consists of the 1st controller 103 and the 
:nd controller 104, and the data accumulation box 106 which incorporates and accumulates the signal delivered 
!nd received between the 1st controller 103 and the 2nd controller 104. 

0031] The 1st controller 103 in a control box 105 controls the body of processor 101 whole, and mainly 
•erforms recipe management, management of wafer conveyance, and management of the display screen, 
/loreover, the 1st controller 103 is connected to the host computer 116, and the communication link with a host 
:omputer 1 1 6 is also performed. And based on the data about these, a command is given to the 2nd controller 
04. 

0032] The 2nd controller 104 in a control box 105 controls each processing unit of the body 101 of equipment, 
nd is connected with the sensor, the driving member, etc. through two or more I/O boards. Measurement data, 
uch as temperature and humidity, alarm data, detection data, etc. are outputted to the 1st controller 103, and 
Jements, such as a drive system of each processing unit, are controlled based on a command, sensor 
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nformation, etc. on the 1st contrOTB^lOS. 

;0033] The signal line 108 connected to the signal line 107 connected to the 1st controller 103 and the 2nd 
controller 104 is connected to HUB109. and this HUB109 and data accumulation box 106 are connected with the 
;ignal line 110, Therefore, a part of signal [ at least ] delivered and received by the 1st controller 103 and the 
Ind controller 104 can be incorporated and accumulated to the data accumulation box 106 through HUB 109, 
ncorporation of the signal in this case is performed every 2 seconds. 

0034] Moreover, two or more additional sensors (additional detecting element) 1 1 1 for detecting the driving 
jjgnaf given to driving members, such as the signal which is not delivered and received by the 1 st controller 1 03 
md the 2nd controller 104, for example, a bulb etc., are formed, and these additional sensors 111 are connected 
o the data accumulation box 106 through the signal line 112. Therefore, the information on this additional sensor 
11 can be incorporated and accumulated to the data accumulation box 106. Incorporation of the signal in this 
;ase can be performed at intervals of 2 or less seconds. 

0035] The 1st controller 103 is connected to HUB1 14 through a signal line 113, it connects with the host 
computer 116 through the signal line 115, and HUB114 transmits the information on the 1st controller 103 to a 
lost computer 1 16. Moreover, the signal line 117 prolonged from the data accumulation box 106 is connected to 
1UB114, and the are recording information. on the data accumulation box 106 is also transmitted to a host 
computer 116 through HUB1 14. Therefore, it is possible to process information in the information from the 1st 
controller 103 and the information from the data accumulation box 106, and to analyze data with a host 
computer 116. 

0036] The body interface 121 of equipment which adopts the signal delivered and received by the 1st controller 
03 and the 2nd controller 104 as the data accumulation box 106 is shown in drawing 6 , The body agent 122 of 
jquipment who processes the signal, and the additional sensor interface 123 which takes in the information from 
he additional sensor 111, With the are recording data manager 125 who delivers and receives data between the 
idditional sensor agent 124 who processes the signal, and the body agent 122 of equipment and the additional 
:ensor agent 1 24, and performs processing and are recording of the further data It has the database 
nanagement software 126, the database storage section 127 which memorizes the database for data 
iccumuiation, and the are recording data storage section 128 which memorizes are recording data. 
0037] Thus, in the resist spreading developer 100 constituted, it takes out one wafer W before processing at a 
ime according to the wafer conveyance device 22 from the wafer cassette CR, and carries in to an alignment 
init (ALIM). Subsequently, the wafer W positioned here is taken out according to the main wafer conveyance 
levice 24, it carries in to an adhesion unit (AD), and adhesion processing is performed. Wafer W is taken out 
iccording to the main wafer conveyance device 24 after termination of this adhesion processing, and it conveys 

0 a cooling unit (COL), and cools here. Subsequently, Wafer W is conveyed to a resist spreading unit (COT), and 
esist spreading is performed, and further, prebaking processing is performed in a hot plate unit (H.P.), and it 
;onveys in the interface section 14 through extension cooling (EXTCOL), and conveys to the aligner which 
djoins from there. Furthermore, the wafer W with which exposure processing was made with the aligner is 
:onveyed to the processing station 12 through the interface section 14 and an extension unit (EXT) according to 
he wafer conveyance device 26. At the processing station 12, after performing postbake processing and cooling 

1 a cooling unit (COL) in the hot plate unit (H.P.) after conveying Wafer W to a hot plate unit (H.P.) according to 
he main wafer conveyance device 24, performing postexposure processing, conveying to a development unit 
DEV) further and performing a development, it conveys to the cassette station 10 through an extension unit 
EXT). The wafer conveyance device 22 contains the wafer W with which predetermined processing was made as 
lentioned above to the wafer cassette CR. 

0038] Such a series of processings are controlled by the control box 105 of control and the data accumulation 
ection 102 as mentioned above. And a part of signal [ at least ] delivered and received between the 1st 
ontroller 103 of a control box 105 and the 2nd controller 104 is incorporated and accumulated through HUB109 
o the data accumulation box 106 every 2 seconds. At this time, this signal is not involved HUB109, but is 
recessed by the body agent 122 of equipment, and the are recording data manager 125 through the body 
iterface 121 of equipment, and is accumulated in the are recording data storage section 128. 
3039] On the other hand, the information from the additional sensor 1 1 1 is incorporated and accumulated in the 
ycle of 2 or less seconds to the data accumulation box 106. At this time, this signal is processed by the 
dditional sensor agent 124 and the are recording data manager 125 through the additional sensor interface 123, 
nd is similarly accumulated in the are recording data storage section 1 28. 

D040] The data stored in the database and the are recording data storage section 1 28 for the data 
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accumulation accumuiated in the ^llfe^ase storage section 127 are processec^^the predetermined database 
nanagement software 126, and are outputted to a host computer 116 through HUB114. 
;0041] Among such are recording data, since measurement data, such as temperature and humidity, are the 
jeriod need throughout processing, they are continuously stored for every fixed cycle. Moreover, except it, it is 
accumulated by every wafer, every lot, and either for every processing, and is accumuiated serially. For this 
eason, the hysteresis of processing can be grasped from the data stored in the data accumulation box 106. As 
:iming of data accumulation, are recording can also be started from the time of Wafer W being carried in to a 
)rocessing unit, and are recording can also be started after processing of a processing unit is started. Moreover, 
Jata can be stored only once in the case of initiation of a lot, or completion, and data can also be similarly 
stored only once also about Wafer W in the case of initiation (ejection from a carrying-in side cassette) of 
)rocessing, or completion (delivery to a taking-out side cassette). 

0042] As data which are sampled by the data accumulation box 106 and stored in it, the following five things are 
llustrated as an example of representation. 

1) Data (5) wafer conveyance of drive systems, such as a dispensing data (4) cylinder of the processing liquid in 
iquid processing units, such as a data (3) spreading processing unit (COT) of the alarm emitted when a trouble 
irises during measurement data (2) processing of temperature, humidity, an atmospheric pressure, etc., and 
)rocessing information on a processing unit [0043] Among more than, about the measurement data of (1), it is 
;ontrolled by the 2nd controller 104, and since it is outputted to the 1st controller 103 from the 2nd controller 
04, it is usually accumulated in the data accumulation box 106 through HUB 109 between the 1st controller 103 
ind the 2nd controller 104. However, in the case of the measurement data which are not used for the usual 
control, the additional sensor 111 can detect, and it can be made to accumulate in the data accumulation box 
06 directly, 

0044] About the alarm data of (2), since it is usually emitted in each processing unit, the 2nd controller 104 
eceives an alarm and it is outputted to the 1st controller 103 from the 2nd controller 104. Therefore, this data 
;an be incorporated and stored in the data accumulation box 106 through HUB 109. By storing this data, very 
ine hysteresis — when the alarm was emitted and whether the alarm was emitted while carrying out what kind 
)f processing where of which processing unit — can be grasped. 

0045] In case the regurgitation of the processing liquid from a nozzle 131 is controlled by closing motion of the 
lir operation bulb 133 through piping 132 about the dispensing data of (3) to be shown in drawing 7 Although an 
)N/OFF signal is outputted to the solenoid valve 134 for opening and closing the air operation bulb 133 through 
he I/O board 130 from the 2nd controller 104 The additional sensor 111 can be connected to the control line 
35, the additional sensor 1 1 1 can detect the above-mentioned ON/OFF signal, and the data can be stored up 
1 the data accumulation box 106. They can deliver and receive such data between the 1st controller 103 and 
he 2nd controller 104, and although such data are stored up in the immediate-data are recording box 106 from 
he additional sensor 111 in this way since they are not usually delivered and received between the 1st 
lontroller 103 and the 2nd controller 104, they can be made to store them in the data accumulation box 106 
hrough HUB 109 in that case. By storing such data, it can grasp [ all ] at which time of day the air operation bulb 
33 opened, or whether it closed, for example, the data and actual dispensing data can be associated and 
iysteresis can also be grasped 

0046] The pneumatic cylinder used for rise and fall of a wafer etc. as a typical thing of the drive system of (4) 
an be mentioned. The control in that case As shown in drawing 8 Output a control signal from the 2nd 
ontroller 104 through the I/O board 140 to either the 1st solenoid valve (SOLI) 144 and the 2nd solenoid valve 
S0L2) 145, and migration of piston 141a of a pneumatic cylinder 141 is made to start. The detecting signal of 
ither the 1st position sensor (sensor 1) 142 and the 2nd position sensor (sensor 2) 143 is outputted to the 2nd 
ontroller 104 through the I/O board 140. It is carried out by stopping migration of piston 141a of a pneumatic 
ylinder 141 based on the signal. In this case, the additional sensor 111 can be connected to the signal line 
46,147 of the 1st and 2nd position sensors 142,143, and the control line 148,149 of the 1st and 2nd solenoid 
alves 144,145, respectively, the additional sensor 111 can detect the detecting signal of the 1st and 2nd 
osition sensors 142,143, and the keying signal of the 1st and 2nd solenoid valves 144,145, and that data can be 
tored up in the data accumulation box 106. Dispersion in the timing of operation for every pneumatic cylinder 
^hich has grasped the hysteresis of the timing of a pneumatic cylinder 141 of operation by this, for example, has 
ot been grasped until now etc, can be grasped. Therefore, fine tuning of timing of operation etc. is attained. 
D047] The data actually stored grasp serially the closing motion timing of the 1st and 2nd solenoid valves 
44.145, and the ON/OFF timing of the 1st and 2nd position sensors 142.143. as shown in drawing 9 . That is, if 
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:he 1st solenoid valve (SOLD 144^ffirst made open, when the rise of piston rWa will be started and the 1st 
Dosition sensor (sensor 1) 142 will operate (ON), the rise of piston 141a stops. Next, if close and the 2nd 
solenoid yalve (S0L2) 145 are made open, descent of piston 141a is started, and when the 2nd position sensor 
^sensor 2) 143 operates (ON), descent of piston 141a will suspend the 1st solenoid valve (SOLI) 144. 
^0048] Such data can be delivered and received between the 1st controller 103 and the 2nd controller 104, and 
although -it is made to accumulate in the immediate-data are recording box 106 from the additional sensor 111 in 
this vyay since the data of such a drive system are not usually delivered and received between the 1st controller 
103 and the 2nd controller 104, either, it can be made to accumulate in the data accumulation box 106 through 
HUB 109 in that case. 

[0049] About wafer conveyance of (5), and the processing information on a processing unit, since the 
nanagement information of wafer conveyance of the 1st controller 103, the receipts~and-payments information 
Dn each processing unit in the 2nd controller 104, and the processing information on each processing unit are 
delivered and received among these, this data is taken out through HUB 109 and it accumulates in the data 
accumulation box 106. As wafer conveyance information to accumulate, there is information, such as carrying-in 
nitiation of the wafer to each processing unit and each taking-out termination. Moreover, as processing 
nformation on each processing unit to accumulate, there is information, such as initiation of the processing in 
sach processing unit and termination. 

0050] Thus, since the signal delivered and received between the 1st controller 103 and the 2nd controller 104 is 
taken out via HUB109 to predetermined timing and it accumulates in the data accumulation box 106, data 
-equired for grasp of the hysteresis of processing can come to hand easily, without being able to store data 
automatically in the case of processing, and using a special instrumentation for it. That is, since the data 
delivered and received between the 1st controller 103 and the 2nd controller 104 contain data required in order 
to grasp the hysteresis of processing, such as detection data for processing, and alarm data, processed data, 
Nafer conveyance data, they can grasp the hysteresis of processing very easily by taking this out and making it 
accumulate in the data accumulation box 106. 

;0051] And since the data with which transfer is not performed between the 1st controller 103 and the 2nd 
controller 104 using the additional sensor 1 1 1 as mentioned above are detected and it was made to accumulate 
n the data accumulation box 106, the data to store can be made more into Oshi, it is more highly precise and 
^rasp of the hysteresis of processing can be performed. 

!0052] In addition, this invention can be variously changed within the limits of the thought of this invention, 
without being limited to the above-mentioned operation gestalt For example, although the data delivered and 
-eceived between the 1st controller 103 and the 2nd controller 104 were incorporated and stored in the data 
accumulation box 106 with the above-mentioned operation gestalt The data from the 1st controller 103 are 
ncorporated, may make it accumulate, and May also incorporate the data from the 2nd controller 104 and The 
data from the 1st controller 103, It is good even if it incorporates and accumulates two or more of the data from 
the 2nd controller 104, and the data which are delivered and received between the 1st controller 103 and the 
2nd controller 104. Moreover, what is necessary is for two controllers not to necessarily exist, to incorporate the 
signal outputted from a controlling mechanism, and just to make it accumulate. Furthermore, although the data 
from the additional sensor 111 were directly stored in the data accumulation box 106, if all information is 
delivered and received between the 1st controller 103 and the 2nd controller 104, the additional sensor 111 will 
not not necessarily have the need. 

;0053] Although the above-mentioned operation gestalt showed the case where this invention was applied to a 
-esist spreading developer further again, if the thought of this invention is taken into consideration, it is 
applicable not only to a resist spreading developer but all processors. 
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I.In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawing 1] The outline perspective view showing the whole resist spreading developer configuration concerning 

operation gestalt of this invention. ; 
Drawing 2] The outline top view showing the whole resist spreading developer configuration concerning 1 
>peration gestalt of this invention. 

Drawing 3] The outline front view showing the whole resist spreading developer configuration concerning 1 
)peration gestalt of this invention. 

Drawing 4] The outline side elevation showing the whole resist spreading developer configuration concerning 1 
>peration gestalt of this invention. 

Drawing 5] The block diagram showing the configuration of the control and the data accumulation section of the 
esist spreading developer concerning 1 operation gestalt of this invention. 

Drawing 6] The block diagram showing the configuration of the data accumulation box in control and the data 
iccumulation section of drawing 5 . 

Drawing 7] The mimetic diagram showing the example of the data accumulation in the case of the processing 

iquid regurgitation in the resist spreading developer concerning 1 operation gestalt of this invention. 

Drawing 8] The mimetic diagram showing the motion control of the pneumatic cylinder in the resist spreading 

leveloper concerning 1 operation gestalt of this invention, and the example of data accumulation. 

Drawing 9] The timing chart which shows the data accumulated by the configuration of drawing 8 . 

Description of Notations] 

100; resist spreading developer (processor) 

101; the body of equipment (body of a processor) 

102; control and a data accumulation section 

103; the 1st controller (the 1st control section) 

1 04; the 2nd controller (the 2nd control section) 

1 05; control box 

1 06; data accumulation box (information storage equipment) 
I09,114;HUB 

111; additional sensor (additional detecting element) 
1 1 6; host computer 
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Document to be Amended] Specification 

Jtem(s) to be Amended] Claim 

Method of Amendment] Modification 

'Proposed Amendment] 

;Claim(s)] 

Claim 1] The body of a processor which carries out predetermined processing to a processed object. 
The controlling mechanism which controls the body of a processor, 

The processor characterized by providing the information storage section which incorporates the signal 
)utputted from said controlling mechanism, and accumulates the information. 

Claim 2] It is the processor according to claim 1 which said controlling mechanism has the 1st control section 
and 2nd control section which perform control which is different to said body of a processor, respectively, and is 
characterized by said information storage section incorporating at least one of the signal from said 1st control 
section, the signal from said 2nd control section, and the signals that are delivered and received between said 
I st control section and 2nd control section. 

Claim 3] The body of a processor which carries out predetermined processing to a processed object. 

The controlling mechanism which has the 1st control section and 2nd control section which control the body of 
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I processor, 

rhe processor characterized by providing the information storage section which incorporates the signal delivered 
md received between the 1st control section. of said controlling nnechanism. and the 2nd control section, and 
iccumulates the information. 

;Clairp 4] It is the processor according to claim 3 characterized by for said body of a processor having the 
idditionaf detecting element which detects the information to which transfer is not carried out between said 1st 
control section and 2nd control section, and for said information storage section incorporating the signal from 
;aid additional detecting element, and accumulating the information. 

'Claim 5] The body of a processor equipped with the transport device which conveys a processed object 
between two or more processing sections which carry out predetermined processing to a processed object, and 
jach processing section, 

The 1 St control section which controls the whole processor containing said transport device, 

The 2nd control section which controls said two or more processing sections. 

The processor characterized by providing the information storage section which incorporates the signal delivered 
ind received between said 1st control section and 2nd control section, and accumulates the information. 
Claim 6] It is the processor according to claim 5 characterized by for said body of a processor having the 
idditional detecting element which detects the information to which transfer is not carried out between said 1st 
control section and 2nd control section in said processing section, and for said information storage section 
ncorporating the signal from said additional detecting element and accumulating the information. 
'Claim. 7] The processor according to claim 5 or 6 with which said information from the 1 st control section and 
nformation from said information storage section are characterized by providing further the information 
5rocessing section which is inputted and analyzes inputted information. 

^Claim 8] Said information storage section is a processor given in any 1 term of claim 5 to claim 7 characterized 

)y accumulating at least one sort in measurement information, alarm information, the performance information in 

>aid processing section, and the processed object conveyance information by said transport device. 

ICIaim 9] It is information storage equipment which accumulates information in the processor which consists of a 

)ody of a processor which carries out predetermined processing to a processed object, and a controlling 

nechanism which controls the body of a processor, 

The information storage section which accumulates information, 

nformation storage equipment characterized by providing a signal supply means to take out the signal outputted 
rem said controlling mechanism, and to supply said information storage section. 

Claim 10] It is information storage equipment according to claim 9 which said controlling mechanism has the 1st 
control section and 2nd control section which perform control which is different to said body of a processor, 
espectively, and is characterized by said information storage section incorporating and accumulating at least 
)ne of the signal from said 1st control section, the signal from said 2nd control section, and the signals that are 
delivered and received between said 1st control section and 2nd control section. 

Claim 11] It is information storage equipment which accumulates information in the processor which consists of 
i body of a processor which carries out predetermined processing to a processed object, and a controlling 
nechanism which has the 1 st control section and 2nd control section which control the body of a processor. 
The information storage section which accumulates information, 

nformation storage equipment characterized by providing a signal supply means to take put the signal delivered 
md received between the 1st control section of said controlling mechanism, and the 2nd control section, and to 
>upply said information storage section. 

;Claim 12] Information storage equipment according to claim 11 characterized by providing further the additional 
Jetecting element which detects the information to which transfer is not carried out between said 1st control 
section and 2nd control section, and an additional detecting-signal supply means to supply the detecting signal 
}f said additional detecting element to said information storage section. 

;Claim 13] It is information storage equipment which accumulates information in the processor which consists of 
.he body of a processor equipped with the transport device which conveys a processed object, the 1st control 
section which controls the whole processor containing said transport device, and the 2nd control section which 
controls said two or more processing sections between two or more processing sections which carry out 
)redetermined processing to a processed object, and each processing section, 
The information storage section which accumulates information, 

nformation storage equipment characterized by providing a signal supply means to take out the signal delivered 
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and received between said 1st col^^ section and 2nd control section, and to^B!)ply said information storage 
section. 

'Claim 14] Information storage equipment according to claim 13 characterized by providing the additional 
detecting element which detects the information to which transfer is not carried out between said 1st control 
sectipn and 2nd control section in said processing section, and an additional detecting-signal supply means to 
supply the detecting signal of said additional detecting element to said information storage section. 
[Claim 15] Said information storage section is information storage equipment according to claim 13 or 14 
characterized by accumulating at least one sort in measurement information, alarm information, the performance 
nformation in said processing section, and the processed object conveyance information by said transport 
device. 

[Claim 16] It is the information storage approach which accumulates information in the processor which consists 
of a body of a processor which carries out predetermined processing to a processed object, and a controlling 
nechanism which controls the body of a processor. 

The information storage approach characterized by taking out the signal outputted from said controlling 
-nechanism, and accumulating the information. 

[Claim 17] Said controlling mechanism is the information storage approach according to claim 16 characterized 
Dy accumulating at least one of the signals which have the 1st control section and 2nd control section which 
Derform control which is different to said body of a processor, respectively, and are delivered and received 
between the signal from said 1st control section, the signal from said 2nd control section, and said 1st control 
section and 2nd control section. 

[Claim 18] It is the information storage approach which accumulates information in the processor which consists 
Df a body of a processor which carries out predetermined processing to a processed object, and a controlling 
-nechanism which has the 1st control section and 2nd control section which control the body of a processor, 
The information storage approach characterized by taking out the signal delivered and received between the 1st 
control section of said controlling mechanism, and the 2nd control section, and accumulating the information. 
[Claim 19] The information storage approach according to claim 18 characterized by detecting the information to 
^hich transfer is not carried out between said 1st control section and 2nd control section, and accumulating the 
nformation. 

[Claim 20] It is the information storage approach which accumulates information in the processor which consists 
Df the body of a processor equipped with the transport device which conveys a processed object, the 1st 
control section which controls the whole processor containing said transport device, and the 2nd control section 
vhich controls said two or more processing sections between two or more processing sections which carry out 
^redetermined processing to a processed object, and each processing section, 

The information storage approach characterized by taking out the signal delivered and received between said 1st 
control section and 2nd control section, and accumulating the information. 

"Claim 21] The information storage approach according to claim 20 characterized by detecting the information to 
vhich transfer is not carried out between said 1st control section and 2nd control section in said processing 
section, and accumulating the information. 

'Claim 22] The ejection of said signal is every lot of every processed substrate and a processed substrate, and 
:he information storage approach given in any 1 term of claim 16 to claim 21 characterized by being either for 
3very processing. 
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m^m^ m^(Dm2 ol 12 m) M»MKm< 



(21) miSmn i^JKOOO -3984r7( P2000-398477) 

(22) mmB ¥JB36l2^12^27B (2000. 12. 27) 



(71)m®A 000219967 

Jl«C«liKa«5T13#6^ TBStk 

(74)fm/. 100099944 



(54) K^ggcD*^] MS^e;&:e»Wc^f^^3g|^e:fe<i:r;^f^^l;&j£ 



(57) [^m] 

nms^^mmr 2 (omms^ 1 0 4 <*: . 1^ 1 omm^ 

1 0 3 i ^ 2 <Dmm^ lOAt (DfeiTg^ ^ti^m^^ 




ism^^w^nmt i>vs 1 ©$ijaisi5*sj:cxii2 ©sutai 

^-sts*^ 3 K:geis©iaffi^®, 
Cif«^5 ] lfflaiSi^K:»Lr^S©S!iS4IIJgTS 

mmmmm.^'^ts^mmm±w^m®-r i>m 1 ©fJtai 30 

m^^<Dfm.^^mut 2 ©m^sp i . 
mam 1 ©©Jiiigpiii 2 ©$ij®gi5<i:©PBi-cgs§ nsft 
0 ji*-e©t9«%s^r stjmssisis i *:a«-r 
s c i i -r s ®a^a. 

a. 

[ isstts 7 ] itriBii 1 ©*(i®gB*:> e. ©^$6 i s-riatt^ 
sa^*>6©tiHR<i:*sA:^$n> A:t»sn;ttS«©»«f 

^ 5 * fcim^ 6 «:fass©*jiaiga. 

t§^, B?iBS!iaa5{cfcw?,aiif^fff?E. msEm^mmi'Cjz 
?>mmi^m^mno:> ^ ^^pta < i 1 1 «*sa-r s c 
i *!|#® t-r -sK^R^® 5 d> e.s*^7 ©t,^t*n*i 1 ^(c 
^©^siia. so 



mm 2002-196815 
2 

h ts: siiassgatc** c^rtu^s^sar st9#gss?iiat? 

[sf^ 1 0 ] fitr^miSIt^. 8iriBj2iS^:$i^K: 
2©$ij®a5^WL., BiriBtt$s§ssi5». utam 1 ©fiJiai 

gp*>6©<l-^, MfBir2©$lfi8ISS*>6©^#, *sJ:zm 

lam 1 ©$ij®a5iig2 ©$fj@ia5i©pa-r'g^$n?.m-^ 
© ^ ^ii^jfe < i 1 -^^ax 0 Ji^f ss-r C i 
i -r -sis^ 9 Kf a«©wiRSSi^. 
c m^m 1 1 ] M^aft {c*f l -c9f^©Ma5riesfS-r 
■5«ia^s*fti. ^&aiia*ft**(i@)-r-5^i©$iJiai 
spfc j:ofm2 ©*«ai^*w-r «.4(i©ia«i* 6& ?>mm 
^a Kfc t ^ r tf fs^ ^a-r sft «ss^-r? * -5 r , 

mM5fimmi(om 1 ©$fiai^<t^ 2 ©«m^<b©m-r?» 

^5 n-Sft^^rSXO til L.mfiBlt$S^agB«:#t|^-r Sft-^ 

e^^^ t ^Mmr -set i r^mm^m^. 

C5»*S 1 2 ) t-rS^ 1 ©filffllSBi 1^ 2 ©®l8PiPi © 

f!ria«*nfi«j«^ffia5©«iHiM^«:SofBff$sssgp<c#^-r 

5#Jll6«J«lffi{t-^J&^@ i * § 6 5 C i 

ii(iT.5fi3S^ 1 1 (ciBig©t#issa^a. 
c if 1 3 ] mim^icM L xmm<Dmm'^mm-r 

mmm±w%uwr i, m 1 ©sijaigp t . mmmwi<Dmm. 
B^m&r i>m2<omwBti!pp>ts:iiimMsitcist,^x 

B5rfB0 1 ©$ij®gi5i02©$ijaigpi©ra-ca^sn-sm 

-i. c <!: i 1- ^.tf $8^a^o 
[ iS^:^ 1 4 ] gtrf esi^gBK: t,^-r . mrta^ 1 (opm 
mtm2 ©«ij®si5i©raTas*stfton%t»t!!«i=&«ita 

ii-r s c i <fc -r «.i9^ 1 3 (cieis©tis«sss 

So 

[is:Rsi5] mriatt^nsgBa, mimm, 

Alf^. t7tBj!!ia§i!«::tei:f'&Xj;{^tf^. t^fBlg^^aK: 

c t ^^^Lthmn^m 1 3 s ic\-smim. 1 4 {ciasg© 
ts«saiiao 



C3) 

3 

mMEmmmmo:>m i (o^ms^tm 2 (oum^t<omxn 
m^m 1 9 ] mum 1 <DUW&tm2 <Dpm^t(D 20 

mm.^mmr^mmmmnmxh-^x. 
mEm\(Dmmutm2(Dimut<Dfi\xn^^t\^m 

m^m2 1 ] mt^^mm^^^^^m^^m 1 <Dfm^ 
tm2<Dumut<Dmxm^myf:>tit^\^^mm,^m!, 
^(omm,^mmt^ct^mwLtr^n^2oi.c 

[0 0 0 1 ] 
[0 0 0 2 ] 

mmmt LX(D^i^^:^^>^±iicmM<Dm^Bmr^m 
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h vv^'yy ^ -am. ^(D^^^->(^cj;c^ox^m<Dm 

[0 00 3 ] ctieo^LS^so^^. y^h y v^-^ 
t^. m!^9m^tifc^=^mii^^j:.j^(^MLx. is-rrFt 

aju. Mi^:3.:z,yh(tcxmmm^m^Lxm^^^^-> 

[0 004] C CD J: ^ J^C USPX h ^^^^SgCD^fJ® 

m^-^^hOi^^itCj: K} ^S:xx y h ^c*5t:f ^S*!^^ 
^J® T ^ m 2 cD^fJI^gP i ci: 0 ^ti ^ , 
[0 0 0 5 ] ±aiCD cfc ^ rj:^g$li@Jtc:tei.^rtJ. m 1 CO 

Sfj®a5:^)5S«kii:ix y h (Ddm^ijm^mn^m 2 com 
^x h (oms^^mm -eco^osfiaiteaftiii 1 (dm 

[0 00 6] 

[^?§3&5»t?^L<i:^<t-r5^] tC^X. ±^<Ocfc^ 
[0 00 7 ] bf)^Ltxib^^. St^fecDMiiSaJCfcl^r C 




5 

[0 0 0 8 ] :^^BM\t:^^ti^^mi9^^^XU^tifci>o:> 
[0009] 

[0010] :^mMo:>m2<Dm.^M. iSyj5S<*«:*fbr 

m^T^m 1 (D^m^^^^m2<Dmm^%m'r^m'0 
mm t . mMiP\mmm<om i osij®^ ^ m 2 (DM®a5 i 
cdFbI r g§ $ n ^M-^ ^ix 0 ^<Dt»#s^ §ST ^ it 

[0 0 1 1 ] ^mn<om<Dmr^.'c\t. ^mmw^^i^ 

mtm^mm^^ts^m^m.-^w^um-r^m 1 <Dum 

[0012] *^H^(Dll4<DSI,^.'r«. «y!iill<*0C^O 

mmr^mnrnwrnmrch^x. \m^mmthmmm 

[0013] :^mn(omb(om^.x\t. ^nmw^i^i^ 
x^m.o^m^mmrh^m^m.'^wt. immm^w 

mm^mrch-^x. mn^mmrhmnmmut. ftriE 
mmm^(om 1 <D$fji3ugp<tm2 (owm^t(Df^xn^^ 

[0 0 14] ^mM<DmQ(Dm}^.xk-x. ^^mi^^c^i^ 




C4) #H2 00 2- 1 96 8 1 5 

6 

95.^. fuiBiSi5:<D5asSP^^J®-r^^2(D^J©I^<h;&^6 

ti^9m^mK.io\.^x'mi^mmr^\mM^m.xh 
^x. mn^wmr^mnmmmt. m^mi<D^m^ 
tm2 (ofmm t (omxn.^ ^ n^mn^w. 0 as luis 
ts#R^aa5cc«*&^^«-^«^^si ^:i:ffl-r ^ c i ^ 

[0015] *^?^c7:)^7(DSl,'=^.ri^. 

xmm<D^m^m^r^9m^m.-^»t. mmm:^w 
^mutmmmmtt(>hts:^m^^WiC^y^^xmi^ 

[0016] :$:^^<Dll8<D«.'i^.r(J:. ^^mW^-^l^ 

xm'&<o^wkmMr^9mmm,-^i^t. ^mmm^w 
^mmr^m 1 oyummsj^z^m 2 (7>sijaisp^*T^f>J 

^S:&S'C5>or. SyiBStJ®^«c?^mic?:>f«iaia5<i:^2 

20 [0017] :^^m<Dm2 <om.^.xkt. 

xmm(om^^mir ^^^(D^msi t ^mumxw. 

rj:^mmmm(^c^^>x\m^mmr^mmwmy^^x$:> 
. m%d.m 1 (Dmmsi^tm2 <Dum^t comxn^^ 

[0018] ±M^mm^mW:'r ^fc^fiC^ 

-ret. ^^cmi (omm^ tm2 <du^^u t (om xn^ 

T -5 c i t^x^ 5 c i i^mmi ^^^-r ^ 
(DU^&^tm2(ommss^t<Dmxn^:^ti^\m\t. m 
mt^^^^A.xi^^'fj^^. cti^WL^mLxmmwm 

[0019] J:K}MWmrj:mt LXkt. ±IBm3 (Dtl-?. 

a^^oMii^a^^^^jai-r i <Dmm^t . 
(D!^mm^f^mr^m2(o^mm^m^\ n i (ovm^ 

tm2 omm^tomxn^^ti^m^^'iMmmmm^^ 

ifi^r9mM(omm^^m 1 (omm^^mtir^(ox. 
50 cn^orBiTS^$n^M^^moj2.tfc<ttcj:o. 
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[0 02 0] CCDii^CC, fsi(D^&tm2<omt&& 

[0 02 1 ] 

[^a^cDllSg(D5gS] SSf^^^#Mbr. 

[0 0 2 2 ] COUi^X h'm^^m^mi 005*. igg 

1 0 1 0 1 ^uuo. mm^mmr 

h;^'r-i^3> 1 0 m^m^iM(D^vi^rr>^ 

^S{4giC^ei5gUrJ^cC^*!i^Xf*->-3>l 2i. 
[0 0 2 3] :t?-fe':^ hXr— >3>1 O^J. ^^^51 6 

<!:. tf-^zv hms&zot. X7?ffii, Y:S'fta. z:m^«: 
^ttoTt^r 0:?^r^cclpI^DJt^;^^'i7x/^^gt3tfflT--A2 2 

a ^ ^ x.'>Jgill^« 2 2 CC J: ^ X «^ $ nr 4s 
[0 0 2 4] HBM::^ ^-iy 3 > 1 2 v y'C P^X 

G< StlSei^<Z)±'i?xyNJS3ll^«2 4<i:r1f^$ 
[0 0 2 5] aE'^ x/>JB3MI5« 2 4 ^3:. ^4 JCtj^T**: ^ 




C5) 2 0 0 2 - 1 9 6 8 1 5 

S 

0 i>—w^(^M^'^mtt^^xi.>^. 

[0 02 6] -i^x^Nje^gg 0». JB^S^Q 2(om 

h TbI -CCD -t? x/N w(DS t:f ie o ^n^-r -5 o 

10 [0 0 2 7 ] mcD^S^xx-;; hgfG, rjj. 

■Ui^::^ hM^^^^g^-T'SUi^;^ h^^S^x-y h (CO 
T) . ^*^gCDlpl3S^^•^-->^^^•r^31#:xx"y h 

(DEV) ;&^2|^Ccm^a6nri^^o ^2(05ai|xx-y 
hSfGz Xi>. Uiyy^ h^?&^x h (COT) i6^Z/ 
^^zzx-y h (DEV) :^5 2gOCfita6tiri^^o 

[0 02 8 ] m3(0mm::i-^v VmGs > ^4CD*0tSx 
x«y hSG* ffte«^M:xx«, FiurMx^^^x 

^^W^§fS(D?&S^C?^^P'r^^-';>^:3.x^:; h (CO 

20 L), •^x^^wcc>':^- h h^-^ffit" ^)mrcccn^ 

i^^b^nrMT-Sr Ft-S?3>:xx-y h (AD) . ^x 
>'>W(Dfi[gllM^tf ^/cd?)(Dr^^'p^> h^ix:^ h (A 
LIM) . ^>^T*'->'^>rH1r*^7Xy^WCD^C:f^gL^^f 
^/ts5)Ox^;^'f>t^3>:ix h (EXT) . y^^s./'s 

"^^wiMcoi^xmmtfim-r^^^ y h^'u-mx-, f 

(HP) ^:d^8a(cm*a6nri>-2>o 

[0 02 9] W'>^7x-;:^a5 1 4<DiEM«PiC«oJjei4 

sm^m 2 8 ib^mm $ ^pr^t^ic ^^i; x^^Ntsantsit 
30 2 6 3&^^c:te>nri^^. ccD»^;x7>j8s^if 2 6«»^x 

r--A2 6 a«x:?7r^. z:?^rS3Cc^ttLr:t^-fe-^ hCR 
*5J:0'i§2^7feSg2 8^r^-feXpJtgi3^j:orii^o 

^^X$>Ki. iQtM:^T'-t-3> 1 2f|fJ<Dm4(D*0iffixx 
y M¥G4 CD^Ig^ix-, htci|-r'SXi^X'r>t^3>x 
x«, h (EXT) BS-r-5S3ejSS»J<0'^X7N:g 
(^^-T) tcfeT^'fe:^-C^^J:^«:;SroTii 

40 [0 03 0] ;xcc. 0 5^#Mbr. siw-f^-^sa 
-fe^t^3 > 1 0 2ccociri$feHj-r5o S5»^J®-7'- 

§0 COtU® • ■?-^SSt-fei5^Va> 1 0 2«. 111=1 
> F n-^ 1 0 3 4dJ:C>'m2r3> hn-^ 1 0 4*^6"^ 
'E>§lJtS^1^'->^ 1 0 5 ^1 3> hP--7 1 0 3cl:m 
232>F.n-"7l04 iODH-CSS^nsm-^^BXOi^ 

^rsa•r'5f'-3rss^i^^^;^l 0 si^WLri^ 

[0 03 1 ] Mtai'K';'^;^10 5K:*5t:f>S^l=i>hn 

50 1 0 3 mm^s^i^ 1 0 1 ^ft«D$fJtai^tf 5 ^ 
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mm<D'sm^n'?o ^tc. n>hP--7 1 o 3«jj^ 
f^-d^i 1 6 <t<Diifi^^f ^ur. cn6cc^T 

[0 0 3 2 ] m&^^y 1 0 5iC:foC:t>>^2 =i> hn 
-^104 {t. ^S*(* 1 0 1 (D^m^^ h ^©J® 

^ 1 0 3«:a3;^L. m 1 n> hP-^ 1 0 3(D*g^fcJ: 

[0 0 3 3 ] 1^1 n> hn-^ 1 0 3 0CSM$ti/c«-^ 

1^1 0 7:feJ:0'^2n> ha>-^ 1 0 4^cSm^n/cM 
-^1 0 8{^HUB 1 0 9$Cg|^$nr4sO. CCDHU 
B 1 0 9 iT^-^gS^'':'^:^ 1 0 6 1 0 

-Cg^^nri^^o LfcT^^-z^X. ||ln>hn-^10 
3fc<i:c^m2n>hn-^ 1 0 4rg^^n^M-^<Dii> 
rj:< th~^^HUB 1 0 g^/M^rf'-^sajK^^iS^ 

[0 0 3 4] ^fc. mi n>ha-'7 1 0 3*><fcO'm2 
=i>hn--^ 1 0 4"CSS$n3^j:Ci#^. ^x.t^^^';^:7' 

^cD«jnK-J2>it'- (#i3ne^ma5) 1 1 i^m^^^n 
rfco. cn^^w-fe^*!?-- 1 1 12^ 

/M.rf'-^sa^'-:' 1 0 6^cSi^$nri=»^„ u 

fd^-^X. C<D>W»DW-fe>1^- 1 1 10ff$S^-r-3?S 
a^l^^^ii^;^ 1 0 6-^mK^i^A.XWmr^C ttf^V^ 

[0 0 3 5 ]mi=i>hn-^l 0 3«<t-^«l 13^ 
/rUTHUB 1 1 4CCg^^$n. HUB 1 1 4^^^-^^ 

1 1 s^/ruTTfx;:^ hn>f^-^ 1 1 eicgj^^nr 

1 1 6^3IIMT'5J:^^?'cC-:>ri^'E)o HUB 

I 1 Al^Oitr'-^Wm^^y^:^ 1 0 6 

I I i-^m^^ti-zi^x. r'-^mm^v i^y^i oQ<D 

SSft^^HUB 1 1 4%ifrbX^^:^ hr3>t:'^«-3? 1 
ha>t:-:x-:$f 1 1 6-C«. ||lr3>hD-'7l03d> 

mmm uxr-^ (otm^n ^ct ^-^mx^ 

[0 0 3 6 ] T'-^wm^y^:^ 1 0 ^eOCTj^T 
J:^^c. Ill r3> hn-^ 1 0 3:fo<:J:0'^2 r3> hn- 

^1 0 4rgS:$ni){i-^^ixoAn^sg*i*'f^>^ 

-7x-;^ 1 2 1 ^(Dfm^iBM'r^mm^W:^^- 
1 2 2i. -f*aiW-fe>-9-- 1 1 l*^6<Dteffi^ 




C6) 2 0 0 2 - 1 9 6 8 1 5 
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^<Dm-^^fimr^im^'^>V'-j^-i^:^>h i 2 4 

1 2 2*5j:(Wi!raW-t2>1f- 

x-i;^a:>hl 2 4iCDrH^T7^-^(DgS^tfl^^6>'c? 

1 2 6 f"-:$fSS©/c2^)C0T'-^^-X:|:iB^t" ^ 

7=-^^-xfatta5i 2 7 <fc. §af=-^^^fatg-r^^ 
mr'-^^ms^i 2 8 i^wf^o 

10 [ 0 0 3 7 ] C (Oct ^ Ui^:^ h '^fl?^^^ 

•^7x>'>W^ l1^cTo•^7x>'^lSS5li««2 2CC<i:or»aj 

r^'r^> h:x^':; h (AL I M) --iSAT^o 

«2 4K:J:0iBt±iU, r Ft:-^;^3>^^--' h (AD) 

3 >5aSO$&Tm. •i^xy^W€:^*:7X/^^e3^t8«2 4 CC 
<fcOiefflO. tJ^-V^^ri^.:; h (COL) JCjRi^U 

20 :x:=.-^ h (COT) cct^ur h^^^m^ $ 

6(C, hr^'U- h^x^-;' h (HP) Xy'V^-^Hl}: 

m^^f-yX. Ji>7;;^7">>'3> • ^-U>^ (EXTC 

OL) ^/rur. ^>:S?:7x-xa5i 4Cc3Se3^u. -ec 

CCctO 'Y>i5?:7x-xa51 4. x^;;?;'f>'> 3 

h (EXT) ^/M^r^nx-r-vsvi 2(rcmmrr 

-s, «im;^f'-e>3> 1 2ccfciir. 

2 4^J:*5 ^xy^W^^h•:^ h u - h :ix h (HP) 

^«jLX-, h (DEV) ccJKtur^^^iiM^iSL/c 
f^. t-y hy'\y-h=i:^y h (HP) T^:^ h-^-^^O; 

>d/:2.x*:. h (COL) klfcC^r?*^ 
L/cm. x^5^;^T->i^3>JLX-^ F (EXT) ^/hUr 
;?7-fe^;. h;:^f— ^'H> 1 OCcJgillT^o «_to<i:^«:L 
r^S<DMS:^?:c^ti/c'^x>^%W^. ^x^^j6SS3^^2 
2 '>xy>;t7'fe --^ F C Rid^-r^o 
[0 03 8] CCOJ:"? tj:—m(0!iim\t±M(D^^ fc. m 
ffl • r^-^|IS-fei>^>3>l 0 2(?5$iJ®;i<':^d>X 1 0 5 

40 (^j:^mm^ti^. -^Lx. mm^yi^:^! 0 5<Dmi 

HUBl OB^ifYl^Xy'-^Wm^v^^ 1 0 6--15(0 

iz.^n^s$n-2>, ccDit. c(7:>fi-^jiHUB 1 0 9 

;&^6^r^g*»-r>^-^x-f j;^ 1 2 1 ^mx^:^ 
»x-i^x>h 1 2 2*5J:0'SS'r-3?-7^-^^i'- 1 

[0 03 9 ] — >minw-fe>if- 1 1 1 i^h(omnitt 
50 m^fit2mjrf<D'*r^ ^jixy'-^wm^y i^i^ioe 



C7) 

XL 

[0 0 40] f^-^-^^-xieffiasi 2 Tccss^n/cf^ 
-iy^>vvy h^:x:Ti 2e(ic^^mm^ti. hub 

1 1 4r^:fthX7$^:^ h3i>f^'-:$? 1 1 6^tii:h^tl 10 

-5>„ ^/c. hC0Pi^^/c^3:^7cDl^^c 10/cC^'r-- 
(ieffll»J;^-fe--' Y^<D^nm.L) (O^t^immy" 
[0 042] f'-tJfS^d^ ^^^;^ 1 0 6iC1^>yy 

( 1 ) ^aS. Sg. :^iE^<7^t]-SU'r-3? 30 

(2) 9dtmP^ h^^;U3&5^0/c^K:^r^T'7-A(0 

(3) ^ffiMS^^y V (COT) ^CD?g^M:3.x^^ h 
K::fejt:f ^&SfficDf= ^ f"- d7 

(4) t^'}y^m(omM^(o^-^ 

[0 04 3] yL±.<o'!>%. (1 ) ©tf-sii-r-^tcoi^r 

^2r3>hn-^ 1 0 4^C<J:0*JJiai$n. il^. H 
2r3> hn-^ 1 0 ArtP^h^l 3> hD-^ 1 0 3«:ai 
ti-^ti^tf^h. mi r2> hci-^ 1 0 3 ill23> ha 40 
--^10 4 iOralCDHUB 1 0 9 

-^i?;^ 1 0 6(c^s$n-2>o /c/cb, m^ofsm^m^^ 
enncc^ti-^jT^^-^flDJi^ocji. >miw-fe>i^-i 1 1 

[0 0 44] (2) OT'^-Af'-iSrCCOli'C^J. MM 
1 0 4-CT^-A^SCi'. ^2 n> hn--^ 1 0 4:0:^6 

||in>hD-5 1 0 3'-^Ul:;t?$n^« l^tcffi^X. C 
(D-r-t^^^HUB 1 0 9%/M^rf=-3?SS5i^'->'^5':^ 1 50 
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C ^MJl^JES-r ^Cti)^X^^. 
[0 04 5 ] (3) of^-/ x^>;^x-:$?«:o(,ir«. 
ST^r^Tcfc^^c. mmi 3 2 ^/M.ryX;n 3 1 

^COiOjii^CQttUi^xT:^''^^ — >^'^'>'Uy 1 3 3(D 
PiKK:<i:D*Jai-r-5^«:. ^2 =2> h n-'^ l 0 4;&56 
I XQji^'- K 1 3 0 ^/^LrxT:t^u-t^3>/^';^y 
1 3 3 ^mm-r i>fci^<Dv y i 34ccon 

#t^W■fe>1^-l 1 i^Si^u. ±isoN/OFF{i# 
^^^J!jDfi^*fe>if-i 1 i«:cfc0«^ffibr^(7:>f"-^^7^ 
-!$?SS3^'->'i57:^l 0 6«:Sa$-^^ci;!^r*^o c 
Ocfc^^^cff^-^^^S^t^:^! =J> ha-^ 1 0 3 tm2 
aiyha--^l0 4t(Dmxn^:^tirj:i^^i)^h. CCDJ: 
^^cffl!^IW•fe>■^^- 1 l IfJ^hmMr'-^Wmy^v^::^ 
1 0 6CCSa$-i±^^^ Cct:)*^:^^^!:^-^^^! b 

p-^ 1 0 3 tm2 3> h n-^ 1 0 4 iofairgSit- 
^J:5{C^'C^. -5-0^(C«HUB 1 0 Q^rn^brf'- 

^wm^-y -^^^i 0 6(fcwm^'^^cti)^x^^. CO 

^^Xt^m-r^Ctyb^Xt. m^^:S:'^<Or'-^ tm^o 
r"^ :^^ly:^7'-^t^mmr:^<iixmM^t^r^ct 
i>X^^o 

[0 04 6] (A) (Dm^m<Di^m^rj:'^(DtiyX^t^ 

>Fci-^ 1 0 4;0^6 lyo^^- K 1 4 0^/M.rlll 
<OVU>^'^' F^^V^^ (SOL 1 ) 1 4 4*5<fcO'^2CDV 
Uy>r K>'^V^y (SOL2) 1 4 5(7:)C^Ttl^^©JtSI^ 

■^%Hi:t;trxT-i^';>^- 1 4 icDt*;:^h>i4 i 
1) 1 4 2fc^o'l^2o^aa'i2>1f- {•t2>if-"2) i 

4 3 Oi.^'ftiay^O^am^^ I /03J<- K l 4 O €r/M^ 

-Cxr-e>'»;>^'- 1 4 ICDt'X h>l 4 1 aCD^iJl^ 
f?JLL$■^^c<i:K:<:^:0^f^Dn'5o C<7^^^c. mi feci: 
m2(D{4g-fe>1f- 1 4 2. 1 4 3CD{i-^^-r> 1 4 
6. 1 4 7?:i:6WC||l:te<:fcO'm2cDVUy-^ F>'^V^:/ 
1 4 4. 1 4 50MtSl^-Y> 1 4 8, 14 9tC-en^n 
ffljn&«jSr>-tf- 1 1 l^^t^U. mi^^i:a'm2cD&§ 
•fe>1f-l 4 2. 1 4 3<7)«miil^^j:6Wcmi fcJ:^' 
m2 ©V U Fz-^VU:/ 1 4 4. 1 45 CDgSHM-^^fl' 

J!jDKi-fe>if- 1 1 1 ^cto^mbr-eof^-^^x-^ 
^a3j<-^^;:^i 0 e^css^it-sci^i^^rt-^o ctidc 
<i:0xr-^";>^5f'- 1 4 \<on^^^^^^^<omM^ 
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[0 0 4 7 ] H^OCSm^ti^r'-^Ji. m9(fCmrJ: 
^{c, mi^^J:?/^2(Dy u>'-f 4 4. 14 

somm^^ s iy^^j:zj^m li^^zj^mz o^2:s•fe>•$^ 

-1 4 2. 1 4 3CDON/OF F i^H' ^ > ^J^'^^S^'JS^ 

F^^VU:/ (SOL 1 ) 1 4 4*5ii(c$n'5>ifX h>l 

4 1 aO±^;&^iii^$n. ^lCD{4g-fe>1f- (-feVif 10 

-1) 1 4 2;&i{m (ON) U/c^.'iSrf;^ h> 1 4 1 

(SOLI) 1 4 4%m*5J:?>'m2<DVU>'^ F^NVU:/ 
(SOL2) 1 4 5^P^C$n'5<!:. f;^ h > 1 4 1 a 
(DT^J&^Pi^^^n. m2 0ffig-fe>1f- (•fe>1f-2) 
I4 3tf^i^m (ON) U/c^.^.-ce;^ h> 1 4 1 a(DT 

[0 048 ] CCDJ:^J^i|gJt&^C>f'-^fc3l^C3:||l =1 
>hn-^103<i:^2r3>hn-^10 4 <hcDr^Tig 
^$n7j:t^:0^6. C<Dcfc^CC{^tt]fi^-fe>1f- 1 1 li)^^ 20 
[tS7'-5^^ffl^*:'i5^^1 0 6«:ga$i±^;5>5. COJ: 
^J^Cf^-^^l^ Iz2>hn-^103<!:l|2r3>hci- 
51 O4i<7:)r0l-CSS:-r^J:^^^5"e#. -E-(DI^«:t3:H 
UB 1 0 9^:frUXr'-^Wmyr^y'^:^ 1 0 6^c§S$ 

[0 0 4 9 ] (b) (D^J^^'smM^^^t/^m.::^^^ h(0 
MMit^S^-^t^ri*. Ill r2> h 1 0 3<D^x>'^ 

l8aio^Stt«fccfca«m2n>ha-'7 1 0 A^^i^^ 
^HUB 1 0 g^rfhbTBXOtBL. ^-^Wm^-J^:^ 

[005 0] ccDJ:^(CLr. mi =3>hn-'7 1 0 3 

1dcI:e/^2 r3> 1 0 4(DfH^ri§^$n-5m'^^ 

X^-r-5>C<b:05'C#-So rrjit)^. mi:3>hci-5 1 
0 3 <b^2n> hd--^ 1 0 4iCDrBirgS$n^'r- 

Xy'-diWmyt^y^:^ 1 0 e^cSS^i^^ciicJ:*?® 
[0 0 5 1 ] ±^(DJ:^(^mm'^>-^-l 1 50 
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1 ^mi^xmi n> h ci--^ 1 0 3 (Lm2n> h 

1 0 4<h<DrB1T^^^3&5^f^^n^^J:t^'r--t^^^aiLr7^-- 
^SS5i^->' 1 0 6«:Sa-r^«f:^«:u:fc<D-r^ W9 

[005 2] ^j::fo\ 2|s:^«±fBllSg^jStcPR5E$ti€) 

c <h j^j: < . :^^B^(omMo:>mmp^xm'^^w^^x^ 

mt^. ±ifil&5S^Jslr«m 1 :3> h 1 0 3 

im2=i> ha-5 1 oAtom-vm^^ti^y"-^^ 

r'-^Wmyr^y 1 0 S^SXOi^^^m^^ck 5^CL 

-rSS-r^cfc^ocLr^jcti^L. m2=i>hcz-5 10 

4*^e)©f'-^^§X0i^.^r4>i;^.^L. mi=3>hci- 
5 1 0 3d:^e><D7"-i$?. 1^2 n> 1 0 4:J&^e)0 

fej:afmi r3>ha-5 1 0 3tm2n>hn 
-5104 <hcDrB^'Cj§^$n^f'-^CD^^2otLt^ 

o^o >wjna^-fe>if-i 1 D^^^etD-r-^f^T^- 
^sa^J^-^tJ'x 1 0 6tcSgSS-rs<fc^{cL:rc^5^ ^ 

rcDtff^S^mi :3> hn-5 1 0 3im2 3> 

1 0 4<i:©r^rg^-r^j:^«:'rn«. >wjow-i2>i^-- 

1 1 i^tsri'hiiL^^trjii.K 

[0053] ±iB^?f^^r«. *^B^^ 

[0 0 5 4] 

[0 05 5 ] ^/c. micO$tJtSI^(hm2(D^J®^PiOre1 
[H®<3[)®m^cCSiSQ] 

[SI] 2(s:^?B<D— HMJI^SbCC^^-S Ui^X vm^WS^ 
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